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4.26

15.44
12.14

9.88
16.69
26.81
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29.93
30.15
19.72
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, _ 28.15 9874.23
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22.67 21.17
11.19 10.36
11.89} 10.59
12.45
10.29
4.41
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11.39
84.56
15.99
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dry
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13.36
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9845.85
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4.66 9867.94

15.781 9850.02
15.95! 12.16
12.32| 10.24
19.46
29.75
31.24

16.88
27.5

28.16

9827.31
L 9871.67

9874.59
9879.42
9898.92

30.42! 28.42! 9873.96
19.05
22.75
11.41
11.81

18.76
21.25
10.58
10.51

12.371 9.97
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9.99

11.41
84.91

15.4
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11.1
11.42

8.2

8.99
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# V A L U E !
# V A L U E !

10.27
9.56
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# V A L U E !
# V A L U E !
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W e l l

1
2
3
4
5
6
7
8
9
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Qal
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Qal & Sh1 1 Q a l & S h

1 2 i P _
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5 / 1 2 / 9 8

S t a n d - u p
10.03
14.39
16.39
10.34
5.34

17.91
15.95
12.56
20.01
29.97
29.94

13 Sh 30.61
14 FLT-Sh 19.28
15 Sh 24.17
1 6 J S h j 12.49
1 7 S h I 12
18
19
20

RW-3
# 3 S h a f t

Qal 12.76
Q a l & S h 10.54
Qal 4.39
M i n e
M i n e

10.13
11.94

O r o j M i n e nd
WRO-1 1 Roaster F. 14.571
WRO-2J Roaster F . i d r y
W T U - 1
W T U - 2

U . M i l l T a i l [ d r y n

G L
9.11

11.51
14.14

8.92
4.71

15.74
12.16
10.48
17.43
27.72
26.86
28.61
18.99
22.67
11.66
10.7

10.36
7.71

2.1
9.13
9.71

W A L U E !
13.6

W A L U E !
W A L U E !

J J . M i l l T a i l [ d r y W A L U E !
W T L - 2 L . M i l l T a i l ] 11.07 10.24
E X O - 1 1 : 9.41 1 7.55

Elev
9872.11
9853.59
9845.85
9870.27
9867.89
9850.06
9827.31
9871.43
9874.04

9879.2
9900.22
9873.77
9873.93
9870.83
9869.15
9870.41
9871.53
9868.55
9842.22
9873.15
9871.92

W A L U E !
9881.65

W A L U E !
W A L U E !
W A L U E !

9854.53
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S t a n d - u p I G L
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Introduction
I n J a n u a r y o f 1997 U R S O p e r a t i n g Service s contracted Radon Abat ementSys t ems (RAS), Inc. to conduct f l o w and water q u a l i t y evaluat ions , and as t a b l e i s o t op e s t u d y a t th e W e l l i n g t o n - O r o M i n e and Mil l C o m p l e x in F r e n c hG u l c h near Breckenridge , Colorado . T h i s contract was authorized byJ o h a n n a M i l l e r , t h e E P A Region V I I I F r e n c h G u l c h site coordinator. T h ework involved g e o p h y s i c a l l o g g i n g and water s a m p l i n g of the Oro Shaft andse lec ted m o n i t o r i n g we l l s . The p u r p o s e o f the Oro Shaf t g e o p h y s i c a ll o g g i n g was to evaluate underground mine water and the p h y s i c a lc o n d i t i o n s o f t h e s h a f t . The l o g g i n g i n c l u d e d a V i d e o Log (camera), WaterQ u a l i t y L o g ( t e m p e r a t u r e , f l u i d e l e c tr i ca l c o n d u c t i v i t y , p H a n d o x i d a t i o n -reduc t i on p o t e n t i a l ) , Discrete Poin t Downhole F l u i d S a m p l e r , a n d a H e a tP u l s e f l owme t e r . Groundwat er f l o w eva lua t i on s were also conducted onselected monitoring wel l s with the Heat Pul s e f lowmeter . The water q u a l i t yeva lua t i on was o r i g i n a l l y p l a n n e d to i n c l u d e the roaster f i n e s and mil lt a i l i n g s mon i t o r ing w e l l s recently i n s t a l l e d by the Bureau of Reclamation.The roaster f i n e s w e l l s were dry in J a n u a r y . C o n s e q u e n t l y , o n l y the newm i l l t a i l i n g s monitoring well (WTL02) was sampl ed and analyzed. RAS, Inc.subcontracted to C O L O G , Inc. to conduct the mine s h a f t V i d e o L o g , WaterQ u a l i t y L o g a n d Discrete Point F l u i d S a m p l e r . R A S , I n c . per sonnel
supervised the mine l o g g i n g and co l l e c t ed water s ampl e s f r o m the C O L O G ,I n c . Discrete Point F l u i d S a m p l e r a n d t h e W T L 0 2 M i l l T a i l i n g s m o n i t o r i n gwel l . Prior to s a m p l i n g W T L 0 2 , RAS, Inc. had to d e v e l o p the new well byb a i l i n g and p u m p i n g m u l t i p l e casing volumes o f water unt i l the dr i l l ing mudand f i n e s were removed. RAS, Inc. also rented the COLOG, Inc. HeatP u l s e f l o w m e t e r , data l o g g e r , l a p t o p c omput er a n d M G X D i g i t a l L o g g i n gSystem to conduct the f l o w evaluations on the Oro Shaft and se lec tedmoni t or ing we l l s . Water Q u a l i t y analyses were subcontracted toH y d r o L o g i c Laboratories, Inc. and the s table i so tope analyses weresubcontracted t o I s o t o p e S o l u t i o n s , Inc . . The f i e l d w o r k f o r th i s s t u d y wa sconducted f r o m J a n u a r y 20 to 22, 1997. T h i s report summarizes the re sul t sof the s tud i e s on the Oro Shaft and selected monitoring we l l s .
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Background
F l o w m e t e r l o g g i n g techniques have been used for many years to measurethe vertical d i s t r i bu t i on of f l o w in boreholes. The Heat Pul s e F l o w m e t e r(HPF) available from COLOG, I n c . i s a h igh resolution device that canmeasure vertical f l u i d movement from 0.03 gpm to 1.5 gpm within theborehole. The C O L O G , Inc. H e a t P u l s e F l o w m e t e r is based on a provenUnit ed Sta t e s Geo log i ca l Survey design. The HPF incorporates a thermalfluid tracer. The borehole fluid is heated or t h e r m a l l y tagged by as much as1° F with an electrical heater grid. The f l o w rate is determined bymeasuring the time from grid di scharge to the peak of the thermal p u l s e ofwater reaching an u p p e r or lower thermistor sensor. The f l o w m e t e r iscalibrated in a f l o w chamber where f l o w rates can be contro l l ed andmeasured. Calibrat ion c o e f f i c i e n t s are entered into the processing so f twareprior to a l o g g i n g job and are used to ca l cu la t e vertical f l o w rates.

The HPF was a p p l i e d to selected monitoring wells ( T a b l e I) and the OroShaft at the French G u l c h site ( F i g u r e 1). All the monitoring we l l s have two-inch diameter PVC well casing except for MW-19 which has six-inch PVCdiameter casing. M W - 1 9 also has a continuous s lo t t ed screen from (30)fee t to total d e p t h at (110) fee t ( T a b l e I). The other monitoring wells in thiss tudy have at least two separate f i v e or ten f o o t screens ( T a b l e I). Prior toc o n d u c t i n g the HPF surveys the water level was measured and recorded foreach monitoring well . S e e T a b l e I I f o r these results. H P F measurementswere conducted under ambient conditions. The HPF is run at discreted e p t h s . At each d e p t h m u l t i p l e measurements are taken to assure accurateand repeatable data. HPF measurements were taken above the m u l t i p l escreens, between screens and if pos s ib le below the lowest screenedinterval for the monitoring wells. The measurements above the uppermostscreen interval and below the lowest screen interval were used to c o n f i r mproper tool responses and operation in a no f l o w environment. T a b l e IIsummarizes the Heat Pul s e f l o w data. A p p e n d i x I contains the raw datacurves and tool responses for the test measurements on the selectedmonitoring wel l s and the Oro S h a f t . F i g u r e 2 through 7 are f l o w histogramsthat summarize HPF results for the selected monitoring well s 1 .

1 Figur e s and subsequent results discussion refer to i n f l o w as fluid entering the boreholef rom the formation and o u t f l o w as fluid exiting the borehole into the formation.
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Oro Shaft HPF Results
The Heat Pul s e f l o w m e t e r did not detect vertical f l o w in the Oro S h a f t( T a b l e I I ) . N P L measurements f o r t h e O r o S h a f t were taken a t d e p t h s thatc orr e sponded to the 1 s t t h r o u g h 3 r d Oro Leve l s and at (288) f e e t which isbetween the 3 r d and 4 t h Oro l eve l s . The tool r e sponse was very s t a b l e p r i o rto t h e r m a l l y t a g g i n g the mine water at each measuring s tat ion. The toolresponse remained very s t a b l e with no i n d i c a t i o n s of the thermal f luid tracera f t e r the thermal t r i g g e r i n g (see A p p e n d i x I Oro Shaft Raw Data Curve s).

MW-1 HPF Results
The H e a t Pul s e f l o w m e t e r did not detect any vertical f l o w between theu p p e r a n d lower a l l u v i a l screens i n MW-1 ( T a b l e I I , F i g u r e 2 ) . A t ( 4 5 . 6 1 )f e e t , which is between the base of the lower screen (43 f e e t ) and to ta l d e p t h(50 f e e t ) , the f l o w m e t e r measured downward f l o w rates of 0.73 g p m . Welll o g s for MW-1 ind i ca t ed that the bot tom of the PVC cas ing corre sponded tothe base of the lower screened interval at (43) f e e t . The wel l l o g s a l soshowed an open ho l e c o m p l e t i o n c o n t a i n i n g caved gravel and sand f r o m(43) f e e t to (50) f e e t . T h i s open hole interval corresponds to the top of thes h a l e bedrock. The downward f l o w in t h i s interval a p p e a r s to be f l o w that i senter ing the borehole f rom the lower a l l u v i a l screen and d i s c h a r g i n g belowthe PVC cas ing into the f rac tured shal e bedrock. F l o w da ta had e x c e l l e n tr e p e a t a b i l i t y ind i ca t ing a consistent downward f l o w rate.

1
MW-3 HPF Results
H e a t Pul s e f l o w m e t e r measurements were not p o s s i b l e above the u p p e rscreened interval in thi s well because the water level was near the top of
the u p p e r screen. The HPF data for MW-3 was d i f f i cu l t t o q u a n t i f y . Thetool response pr i o r to thermal t a g g i n g o f the borehole f lu id formeasurements between the two a l l u v i a l screened intervals were veryun s tab l e . T h i s could be caused by f l u c t u a t i n g t emperature regimes w i t h i nthe borehole f l u i d s . The uns tab l e tool response appear ed to be maskingthe thermal tracer which resulted in the t h e r m a l l y tagged fluid to be verydif f icul t to detect and cons equent ly reduced the s en s i t i v i ty of the H e a t P u l s ef l o w m e t e r measurements. T h i s i n s t a b i l i t y al so re sul t ed in very poorr e p e a t a b i l i t y of f l o w c a l c u l a t i o n s (see A p p e n d i x I MW-3 Raw Data Curves).The HPL data i m p l i e d that there may be upward vertical f l o w rates rangingf rom 0.20 to 0.45 gpm for measurements taken between the u p p e r andlower a l l u v i a l screens ( T a b l e I I , F i g u r e 3 ) . T h i s sugges t s that f l u i d i sen t e r ing the borehole f rom the lower a l l u v i a l screen and e x i t i n g theborehole through the u p p e r a l l u v i a l screen interval. It i s p o s s i b l e to interpret
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the H e a t P u l s e da ta for MW-3 to be very low to no vertical f luid f l o w . Thetool r e sponse was very s t a b l e for measurements taken below the lowerscreened interval a n d showed n o f l o w ( T a b l e I I ) . T h i s c o n f i r m e d p r o p e ro p e r a t i o n of the tool such that p r e v i o u s l y d i s cu s s ed tool re sponse isassociated with we l lbore f l u i d s .

MW-4 HPF Results
T h e H P F data showed s trong upward vertical f l u i d f l o w between t h e u p p e rand lower screened a l l u v i a l in t erval s ( F i g u r e 4). The H e a t P u l s e toolresponse s and f l o w c a l c u l a t i o n s had e x c e l l e n t r e p e a t a b i l i t y f o r m o n i t o r i n g
wel l MW-4. V e r t i c a l f l o w c a l c u l a t i o n s ranged f r o m 1.19 to 1.35 gpm (TableI I ) . N o vertical f l o w w a s detected b y t h e H P F between t h e lower a l l u v i a lscreen interval and the sha l e bedrock screened interval ( F i g u r e 4). The
upward f l o w appears to be due to water entering the borehole at the base ofthe a l l u v i u m and e x i t i n g into th e u p p e r p o r t i o n s o f th e a l l u v i a l a q u i f e r .

It

MW-6 HPF Results
HPF data f o r MW-6 showed strong upward vertical f l u id f l o w between th elower screened a l l u v i a l interval and the screened interval at the top of thes h a l e bedrock ( F i g u r e 5 ) . T h e H e a t P u l s e tool r e sponse s a n d f l o wc a l c u l a t i o n s f or moni tor ing well MW-6 al so had e x c e l l e n t r e p e a t a b i l i t y . MW-6 m o n i t o r i n g well did not have a screened interval in the u p p e r p o r t i o n s ofthe a l l u v i a l aqu i f e r . V e r t i c a l f l o w c a l c u l a t i o n s ranged f rom 0.95 to 1.44 gpm( T a b l e I I ) . T h e upward f l o w a p p e a r s t o b e d u e t o water en t e r ing t h eboreho l e f r om the lower sha l e bedrock screened interval and e x i t i n gthrough the lower a l l u v i a l screened interval. Accord ing to Lovering (1934)the B u l l h i d e Fault d i p s to the east at an a n g l e of 58 degrees. P r o j e c t i n g t h i sd i p f r o m t h e sur fa c e trace o f t h e B u l l h i d e f a u l t p l a c e s t h e f a u l t p l a n e veryclose to the MW-6 wellbore ( F i g u r e 1). It i s p o s s i b l e that the fluid entry
associated with the sha l e bedrock screen is related to the B u l l h i d e Fault.

MW-8 HPF Results
T h e H P L data s ugge s t s upward vertical f l u i d f l o w between t h e lower a l l u v i a lscreened interval and the u p p e r a l l u v i a l screened interval (Figure 6).Upward vertical f l o w calculat ions ranged from 0.20 to 0.45 gpm ( T a b l e II).However, the H e a t P u l s e tool responses and detect ion of the t h e r m a l l yt a g g e d f luid on measurements taken between the lower and u p p e r a l l u v i a lscreened interval was inconsistent and did not have very good r ep ea tab i l i ty .The tool response was very s tab l e for measurements taken above the
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u p p e r m o s t screened interval i n MW-8 a n d showed n o f l o w ( T a b l e I I ) .
Measurements between screened interval s varied from very poor responseand d e t e c t i o n of the t h e r m a l l y t a g g e d fluid to a good response (seeA p p e n d i x I MW-8 Raw Data Curves). The f l o w da ta s u g g e s t s that f lu id i sen t er ing the borehole t h r o u g h the lower a l l u v i a l screened interval ande x i t i n g t h r o u g h t h e u p p e r a l l u v i a l screen.

MW-19 HPF Results
T h i s wel l was unique because of the cont inuous screened interval t h r o u g hthe a l l u v i a l a q u i f e r and (60) f e e t into the frac tured shale bedrock. M W - 1 9was i n s t a l l e d in the S p r i n g of 1996 by the C o l o r a d o D i v i s i o n of M i n e r a l s andG e o l o g y ( D M G ) f o r t h e p u r p o s e o f d e t e r m i n i n g groundwat er f l o wr e l a t i o n s h i p s between the a l l u v i a l a q u i f e r , shale bedrock and the BUIhideF a u l t ( F i g u r e 1 ) . T h e B u l l h i d e F a u l t w a s n o t i d e n t i f i e d o n t h e D M G wells a m p l e l og s f or MW-19. Results f rom the Heat Pul s e Flowme t e r i m p l i e dthat there i s m a j o r water entry at a p p r o x i m a t e l y (55) f e e t (Figure 7). T h i si n t e r p r e t a t i o n is based on s i g n i f i c a n t vertical up f l o w above ( 5 5 ) f e e t and
down f l o w below (55) f e e t ( T a b l e I I , F i g u r e 7 ) . I t h a s been assumed that t h em a j o r i n f l o w at ( 5 5 ) f e e t i s related to the B u l l h i d e Fault. Based on t h i sa s s u m p t i o n , the B u l l h i d e Faul t a p p e a r s to intersec t s the M W - 1 9 boreho l e a tthe top o f the sha l e bedrock (Figure 7). The s h a l e and p o r p h y r y bedrockbelow t h e B u l l h i d e F a u l t i n M W - 1 9 h a d H P F c a l c u l a t e d upward f l o w ratesthat range f rom 0.35 to 0.67 gpm ( T a b l e II, F i g u r e 7). Above the B u l l h i d eF a u l t H P F c a l c u l a t e d upward f l o w rates o f 0.58 t o 1.44 g p m ( T a b l e I I ) . T h eincreas ing f l o w f r o m (50) f e e t to (45) f e e t i m p l i e s that there i s a d d i t i o n a lwater entry associated th i s interval ( T a b l e I I ) . O u t f l o w o f borehole f l u i da p p a r e n t l y is occurring between (30) and (45) f e e t , ( 6 0 ) and (70) f e e t , and(70) to (80) f ee t . According to DMG s a m p l e well l og s , the u p p e r o u t f l o w isassociated with the a l l u v i a l a q u i f e r , the (60) to (70) f e e t interval with ap o r p h y r y s i l l , and th e lower interval with th e f rac tured sha l e bedrock (Figure7). The H e a t Pul s e tool responses and f l o w c a l c u l a t i o n s had ex c e l l en tr e p e a t a b i l i t y f o r moni tor ing well M W - 1 9 .

MW-19 HydroPhysicat™ (HpL™) Flow Results
The H y d r o P h y s i c a l ™ f l o w eva lua t i on of M W - 1 9 was conducte.-d by C O L O G ,Inc. under a DMG contract d u r i n g h i g h f l o w c o n d i t i o n s in May of 1996. TheH p L l o g g i n g technique involves borehole l o g g i n g a f t e r t h e w & H f l u i d co lumnhas been rep lac ed with e n v i r o n m e n t a l l y s a f e de ionized (Dl) vwater. Dl waterhas a very low fluid electrical conduct ivi ty (FEC). The Dl w«ater provides a

HpL™ and H y d r o P h y s i c a l ™ L o g g i n g ar e trademarks o f C O L O G , Inc .
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d i s t i n c t F E C contrast with t h e n a t u r a l l y h i g h f l u i d c o n d u c t i v i t y groundwater .
HpL involves ob ta in ing FEC measurements over t ime that are analyzed toi d e n t i f y in t e rva l s where groundwater is en t e r ing or e x i t i n g the borehole.E v a l u a t i o n and q u a n t i f i c a t i o n of i n f l o w and o u t f l o w parameters and
e l e c tr i ca l c o n d u c t i v i t y of the groundwa t e r associated with each water-bearing interval are a c c ompl i sh ed by using various m o d e l i n g andi n t e r p r e t a t i o n techniques.
The HpL f l o w e v a l u a t i o n o f M W - 1 9 al so showed m a j o r water entry a taround ( 5 5 ) f e e t with an upward f l o w rate of 0.63 gpm d u r i n g h i g h f l o wambient c o n d i t i o n s (Figure 8). T h i s f l o w e v a l u a t i o n showed water wase x i t i n g th e borehole a t ( 3 5 ) f e e t The H y d r o P h y s i c a l l o g g i n g d id no t i n d i c a t ea n y downward f l o w below t h e B u l l h i d e f a u l t . T h e measured h i g h f l o w ( M a y1996) upward vertical f luid f l o w rate was less than the Heat P u l s e low f l o wrates (Figure 7). A p o s s i b l e e x p l a n a t i o n for t h i s d i f f e r e n c e could be thea d d i t i o n a l ( 1 0 ) f e e t o f f l u i d head i n t h e we l l d u r i n g h i g h f l o w c ond i t i on s . T h ewater level for M W - 1 9 at the time of the HpL f l o w eva lua t i on was at s u r f a c eground level. In a d d i t i o n , the f l o w measurements are based on d i f f e r e n tf l o w measuring t e chnique s and it is believed that the observed d i f f e r e n c e sin f l o w measurements are not s i g n i f i c a n t .
The HpL t echnique wa s also conducted d u r i n g a ( 2 5 ) gpm p r o d u c t i o n teston M W - 1 9 a f t e r th e ambient h i g h f l o w c o n d i t i o n s eva lua t i on . The p u r p o s eof th i s test was to i d e n t i f y and q u a n t i f y the h i g h h y d r a u l i c c o n d u c t i v i t yintervals . The B u l l h i d e f a u l t at a p p r o x i m a t e l y (50) to ( 5 5 ) f e e t and aninterval in the sha l e bedrock f rom (97) to ( 1 1 0 ) f e e t were i d e n t i f i e d ash y d r a u l i c conduc t ive interval s (Figure 9).
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Oro Mine S h a f t Charac t e r i za t i onandM i l l T a i l i n g s Groundwat er Q u a l i t y E v a l u a t i o n

Background
The o b j e c t i v e for characteriz ing the Oro Shaft was to in spec t the p h y s i c a l
c o n d i t i o n of the s h a f t and evaluate the vertical d i s t r i b u t i o n of water qua l i ty inthe mine poo l water. U n d e r s t a n d i n g the role of mine poo l water and itsr e l a t i o n s h i p to metal l o a d i n g to F r e n c h G u l c h i s i m p o r t a n t i n f o r m a t i o n thatcan be a p p l i e d to the eva lua t ion of site c l e a n u p and r emed ia t i on o p t i o n s .T h i s s tudy al so i n c l u d e d th e s a m p l i n g and a n a l y s i s o f groundwaterassociated with t h e recent ly i n s t a l l e d m i l l t a i l i n g s we l l south o f F r e n c h G u l c hRoad.

Video Log
The V i d e o Log (camera) was initially run on the Oro Shaft to observe thep h y s i c a l c o n d i t i o n s o f the mine s h a f t and de t ermine the f e a s i b i l i t y o f l o g g i n gthe s h a f t with other g e o p h y s i c a l tools.^ In a d d j t i o n to the i n s p e c t i o n o f thes h a f t , the V i d e o Log was used to qualitatively examine f lu id f l o w . T h i swas achieved by a t t a c h i n g a piece of colored yarn to the end of the videotoo l . Between mine drift l eve l s the V i d e o tool was p l a c e d in a s ta t ionarymode for the purpo s e of observing any movement of the colored yarn. TheOro shaft's water level was measured at (87.5) f e e t below ground sur fa c e( b g s ) . The V i d e o Log showed timbers across the s h a f t at the top of themine water. T h e s e obs truct ions did not a p p e a r to be serious and withcaution the V i d e o tool and subsequent l o g g i n g t o o l s were lowered into themine water with no problems. F i g u r e 10 is a schematic d iagram of the OroShaft based on i n f o r m a t i o n f r om Levering (1934). The V i d e o Log showedscattered f i n e s u sp ended debri s in the mine water. No f l o w or mine d r i f t swere observed in the video as the tool was lowered t h r o u g h the u p p e r threel eve l s of the Oro Shaft ( F i g u r e 10). C o n d u i t (?) cable debri s was observedto intersect the mine s h a f t at (298) f e e t below surface . It was d e c ided that itwould be too risky to lower the video camera and other geophys i ca l tool sbelow th i s d e p t h due to the po t en t ia l of e n t a n g l i n g the g e o p h y s i c a l t o o l sand associated wire l ine cable with the condui t cable debris. The V i d e o Logshowed the mine s h a f t to be very large , p o s s i b l y greater than f i v e f e e t indiameter.
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Water Quality Log
The Water Q u a l i t y Log was run f r o m the top of the mine water (88 f e e t ) to a
d e p t h o f 290 f e e t below ground sur face ( A t t a c h m e n t i). T h i s l o g g i n ginterval i n c l u d e d th e 1 s t t h r o u g h 3 r d Oro M i n e l e v e l s ( F i g u r e 10). The WaterQ u a l i t y Log involves cont inuous measurements o f t e m p e r a t u r e , f l u ide l ec tr i cal c o n d u c t i v i t y , pH and o x i d a t i o n - r e d u c t i o n p o t e n t i a l .
T e m p e r a t u r e s t e a d i l y increased f rom six degrees C e l s i u s at the top of themine water to nine degrees C e l s i u s at a p p r o x i m a t e l y ( 1 8 6 ) f e e t where thet empera tur e s t a b i l i z e d . The s t a b i l i z i n g o f t e m p e r a t u r e a t ( 1 8 6 ) f e e tcorre sponds to the 2 n d Oro M i n e Level (Figure 10). The t empera tur e of the
mine water remained at nine degrees unt i l a d e p t h of (241) f e e t . Below( 2 4 1 ) f e e t there was a very s l i g h t (0.2 degrees C e l s i u s ) decrease intemperature. The (241) foo t d e p t h corresponds to the 3 r d Oro Mine Level( F i g u r e 10).
The f lu id e l e c t r i ca l c onduc t iv i ty q u i c k l y increased f rom 1000 m i c r o S / c m atthe top of the mine water (88 f e e t ) to 3250 m i c r o S / c m at a p p r o x i m a t e l y( 1 4 1 ) f e e t . Below ( 1 4 1 ) f e e t t h e f l u i d e l e c tr i ca l c onduc t iv i ty g r a d u a l l yincreased f r o m 3250 m i c r o S / c m to 3700 m i c r o S / c m at ( 2 4 1 ) f e e t . At ( 2 4 1 )f e e t there was a fairly abrupt increase in f luid e l e c tr i ca l c o n d u c t i v i t y f r o m3700 to 3775 m i c r o S / c m . T h i s d e p t h corre sponds to the 3 r d Oro M i n e Level( F i g u r e 10).
The pH in the Oro S h a f t mine water varied between 5.84 to 6.56 standardunit s ( s u ) f r om the top of the mine water to a d e p t h of (140) f e e t . Below(140) f e e t the pH remained f a i r l y constant at around 6.8 su. The Oxidat ion-Reduc t i on Pot en t ia l ( E h ) decreased in an i r r egu lar manner f rom +220 mV at
the top of the mine water to +108 mV at (140) f e e t . At (140) f e e t the Eha b r u p t l y decreased to +80 mV. F r o m (142) f e e t to the bottom of the l o g g i n ginterval at 290 f e e t the Eh g r a d u a l l y decreased from +80 mV to around +60mV. The E h - p H values for the mine waters measured by the Water Q u a l i t yLog sugge s t s that they are associated with a r educ ing ac id i c environmenton a E h - p H d i a g r a m ( F e t t e r , 1994).
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Downhole Fluid Sampling
A Discrete Poin t Downho l e Fluid S a m p l e r was used to c o l l e c t two l i t e r f lu ids a m p l e s f r o m f o u r l o ca t ions in the mine s h a f t ; 116 f e e t , 186 f e e t , 245 f e e tand 288 f e e t . T h e s e d e p t h s were associated with the 1 s t t h r o u g h 3 r d Orol e v e l s and at the bottom of the l o g g e d interval at (288) f e e t (Figure 10).T h e s e s a m p l e s were analyzed for d i s s o l v ed and t o ta l recoverable me ta l sand major cations and anions. Fie ld measurements o f pH, t empera tur e ,d i s s o l v e d oxygen ( D O ) and f lu id e l e c tr i ca l c o n d u c t i v i t y (FEC) were taken a tt h e sur face a f t e r t h e f l u id s a m p l e s were removed f r o m th e f l u id s a m p l e r( T a b l e I I I ) . I n - s i t u d i s s o l v e d oxygen a n d t e m p e r a t u r e measurements a r emore r e l i a b l e data. The sur fa c e measurements for DO and t e m p e r a t u r es h o u l d o n l y be considered as q u a l i t a t i v e data. T a b l e IV is a summary of the
water chemistry for the mine and mil l t a i l i n g s f lu id s a m p l e s . T a b l e V i s asummary o f t h e s t a b l e i s o t o p e r e su l t s f o r t h e f l u i d s a m p l e s . A p p e n d i x I Icontains the associated laboratory da ta packages .
U s i n g s t ab l e i s o t ope s as a natural tracer is a proven method to recognizewaters with differing sources and to evaluate h y d r o l o g i c processes such asevaporation, interact ions between sur fa c e and ground waters, andsub sur fa c e f luid m i x i n g . S t a b l e i s o t ope s are expressed by 1 8O/ 1 6O and2 H / 1 H ( D / H ) ratios. N a t u r a l waters c a n have d i s t i n c t i v e s t a b l e i s o t o p i cc o m p o s i t i o n s or ratios that are f u n c t i o n of the water m o l e c u l e s ' structure.RAS, I n c . ha s conducted s tab l e i s o t o p e s tud i e s f or the S t a t e o f C o l o r a d oDivi s i on of M i n e r a l s and G e o l o g y at F r e n c h G u l c h in 1996. T h e s e s t ud i e shave conc luded that French Creek s ur fa c e waters and associated a l l u v i a lgroundwater s , and the W e l l i n g t o n - O r o mine water at the #3 M i n e Shaft aredominated by groundwater di s charge. A l t h o u g h all the waters at F r e n c hG u l c h have a groundwater i s o t o p i c character, two d i s t i n c t g r o u p s areobservable; (1) mine water and (2) local sur fac e and ground water ( F i g u r e1 1 ) . F i g u r e 11 is a p l o t of oxygen and hydrogen i s o t ope s with the g l o b a lmeteoric water l i n e ( M W L ) . T h e i s o t op e data i n c l u d e s t h e R A S , I n c .s a m p l i n g event d u r i n g low f l o w c o n d i t i o n s in March 1996 and the recents a m p l e s c o l l e c t ed f r om t h e O r o S h a f t a n d M i l l T a i l i n g s we l l . A l l s a m p l e s f a l lon or near the g l o b a l MWL i n d i c a t i n g that the data are reasonably accurateand precise. The m i l l t a i l i n g s and the First Oro Level ( 1 1 6 f e e t ) i s o t o p i cresults p l o t within the mine water group. The Oro S h a f t sample s f rom 186f e e t (2nd L e v e l ) , 245 f e e t (3rd Leve l) and 288 f e e t p l o t at lower oxygen andhydrogen i s o t op e values than t h e g r o u p ( 1 ) mine water ( F i g u r e 1 1 ) . T h e
snowpack oxygen i s o t ope c ompo s i t i on in March of 1996 was -27.2 %o. Thelower oxygen and hydrogen i so tope c o m p o s i t i o n s f rom the u p p e r Oro Shafts a m p l e s sugges t that these waters have a greater snowmelt i n f l u e n c e overtirqe than the waters wi th in the mine water g r o u p (1) and the 116 f e e t OroLevel.
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T h e water q u a l i t y analys e s f o r t h e d i f f e r e n t mine l e v e l s s u g g e s t s that t h emine poo l i s no t homogenous ( T a b l e IV). The water q u a l i t y o f the m i l lt a i l i n g s d u r i n g low f l o w c o n d i t i o n s i s less contaminated than the mine water,e s p e c i a l l y f o r cadmium, iron a n d lead ( T a b l e I V ) . T h e s t a b l e i s o t op ec o m p o s i t i o n for the mine t a i l i n g s groundwat er sugge s t that the watero r i g i n a t e d f r om t h e mine p o o l ( F i g u r e 1 1 ) .

Discuss ion
Groundwater f l o w characterization was evaluated by f l o w measurements ons ix s e lec ted m o n i t o r i n g w e l l s at the s t u d y site. T h e s e w e l l s were M W - 1 ,
M W - 3 , MW-4, M W - 6 , MW-8 and M W - 1 9 . The r e su l t s o f t h i scharacter izat ion sugge s t that a s i g n i f i c a n t p o r t i o n of the mine water
d i s c h a r g e i s occurring w i th in the graben f a u l t b l o ck between the B u l l h i d ea n d 11-10 f a u l t s ( F i g u r e 1 ) . F l u i d f l o w r e su l t s f r om t h e M W - 1 9 f a u l t well a n dMW-6 sugge s t that the B u l l h i d e Faul t i s a s i g n i f i c a n t c o n d u i t for mine water.The upward vertical f l o w documented in the M W - 1 9 sha l e bedrock s ugge s t sthat f r a c t u r e s w i t h i n the bedrock are al so c ondu i t s for mine water. Thedownward f l o w f rom the a l l u v i a l a q u i f e r to the f r a c t u r e d s h a l e bedrock inMW-1 i m p l i e s that the mine water i s d i r e c t l y d i s c h a r g i n g into the a l l u v i u m ,p o s s i b l y f r o m mine s tope s at the base of the a l l u v i u m in the v i c i n i t y of the#3 M i n e Shaf t ( F i g u r e 10).
The Oro Shaft S t u d y cou ld o n l y be conduc t ed to a d e p t h of about 298 f e e tdue to obs truct ions in the s h a f t ( p r e v i o u s l y described in t h i s r epor t). T h i sd e p t h i s between the 3 r d and 4 t h s h a f t l ev e l s (Figure 10). C o n s e q u e n t l y , theOro Shaft characterization work only represents the u p p e r h a l f o f the s h a f t .W h i l e the entire s h a f t was not e v a l u a t e d , i n t e g r a t i o n of th i s work withprevious water q u a l i t y and i so tope s tud i e s conducted in the s tudy area canbe e x t r a p o l a t e d and may prov id e a d d i t i o n a l i n s i g h t into the role of theu n e x p l o r e d por t i on of the mine pool water system.
The s tab l e i s o tope data sugge s t s that mine water f rom the 2n d and 3 r d Orol eve l s are s l i g h t l y d i f f e r e n t f r om the mine water d i s c h a r g i n g in the area ofthe #3 M i n e S h a f t ( F i g u r e 1 1 ) . Water chemis try also i m p l i e s th e u p p e rl eve l s of the Oro Shaft are d i f f e r e n t f r o m the observed d o w n g r a d i e n t minewater d i s charge . T h i s is best i l l u s t r a t e d with iron concentrationscompari sons ( F i g u r e 12). The total recoverable iron concentration in theOro Shaft g r a d u a l l y increases f rom 125,000 u g / l at the 1 s t Oro Level ( 1 1 6f e e t ) to 153,000 ug/l between the 3 r d and 4 t h Oro l ev e l s at (288) f e e t . T h i sincrease of iron concentration with d e p t h corre sponds to the f luid eiectrica!c o n d u c t i v i t y gradua l increase with d e p t h measured by the Water Q u a l i t yLog ( A t t a c h m e n t I). Observed downgrad i en t mine water from th e M i n e

10



R A D O N A B A T E M E N T S Y S T E M S , I N C .
S h a f t R e l i e f W e l l #3 (MSRW-3) has total recoverable iron concentrationsaround 185,000 u g / l .
In July o f 1996 l i t h i u m c h l o r i d e wa s in j e c t ed into t h e t op o f t h e Oro Shaf tmine water co lumn as part o f the USGS Salt Tracer S t u d y . L i t h i u m wasnever de t ec t ed in d o w n g r a d i e n t stream, moni t o r ing w e l l s , s eeps or minewater s a m p l e s . C h l o r i d e concentrat ions are e levated in the 1 s t Oro Levels a m p l e a t ( 1 1 6 ) f e e t ( T a b l e I V ) . T h i s s ugge s t s that t h e u p p e r mine watersin the Oro Shaft are fairly s tagnant and are not d i s c h a r g i n g in to otherp o r t i o n s of the mine or d o w n g r a d i e n t mine water d i s c h a r g e areas. T h i sseems to be s u p p o r t e d by the Water Q u a l i t y Log which d i s p l a y s a fairlyd i s t in c t f luid electrical c onduc t iv i ty , pH and Eh boundary at a p p r o x i m a t e l y( 1 4 0 ) f e e t . The s tagnant mine water may al so e x p l a i n some of the h i g h e rmetal concentrat ions compared to the 2 n d and 3 r d Oro l e v e l s (Table IV). Thes tab l e i s o t o p e concentrat ions al so s ugge s t s that the 1 s t Oro Level mine
water i s d i f f e r e n t f r om th e 2 n d and 3 r d l e v e l s (Figure 1 1 ) . The f l o we v a l u a t i o n s on t h e s h a f t s ugge s t s minimum f lu id f l o w in t h e u p p e r p o r t i o n s
of the Oro S h a f t .
It i s i n f e r r e d f r om these da ta that the lower p o r t i o n s of the mine p o o l (be lowthe 3rd Oro L e v e l ) is the source of mine water that is d i s c h a r g i n g in the areaof the #3 M i n e Shaft and graben f a u l t block. T h i s is based on compari sonof mine water chemistry col lec ted d u r i n g thi s s tudy with previous waterq u a l i t y re su l t s in the area of the #3 M i n e Shaft. The p a t h w a y for the minewater would be s t ope s between mine l e v e l s and the f a u l t s that intersect thelower mine l e v e l s , e s p e c i a l l y th e B u l l h i d e and 11-10 f a u l t s ( F i g u r e 10). Themine water f l o w a p p a r e n t l y is driven by s trong upward vertical groundwat er
f l o w .

f f s
'$/&•' %£ & • ' Recommendations

Based on the urgency to unders tand the role of the mine pool water in localmetal l o a d i n g to F r e n c h Creek, RAS, Inc. recommends that the ob s truc t ionsin the Oro Shaft be removed and the d e e p e r por t i on s of the s h a f t bee x p l o r e d . S p e c i f i c a l l y , c o m p l e t e the described t e s t i n g and conduct a s i m i l a rs tudy d u r i n g h i g h f l o w c ond i t i on s th i s S p r i n g . A h i g h f l o w s t u d y with ac o m p l e t e l o g g i n g o f the Oro Shaf t w i l l f u r t h e r e s t a b l i s h the mine water f l o wp a t h to the d i s charge area in the v i c in i ty of the B u l l h i d e and 11-10 f a u l tblock. A l s o , es t imates of d i s charge rates can be used for d e s i g n i n g minewater treatment. Charac t er iz ing any water q u a l i t y changes between the OroShaft and the #3 M i n e Shaft can also be incorporated into the mine watertreatment d e s i g n and may be crucial in e v a l u a t i n g any underground minewater eng ine er ing o p t i o n s that could reduce treatment costs.
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R A D O N A B A T E M E N T S Y S T E M S , I N C .
T a b l e

M u l t i p l e Screen W e l l s f o r Heat P u l s e F l o w m e t e r Borehole L o g g i n g

ll^ni^rlngiW^m
MW-1
T D - 5 0 '
MW-3
T D - 5 5 '
MW-4
TD- 64'
MW-6
TD- 54'
MW-8
TD- 46'
MW-1 9
T D - 1 1 0 '

^Scr^riilrii&Blvalsii,: * ?
2 2 ' - 2 7 ' ( u p p e r Q a l )
3 3 ' - 4 3 ' (lower Q a l )
1 5 ' - 2 5 ' ( u p p e r Q a l )
4 5 ' - 5 0 ' ( lower Q a l )
2 0 ' - 3 0 ' ( u p p e r Q a l )
4 6 ' - 5 1 ' (lower Q a l )
5 8 ' - 6 3 ' ( S h b edrock)3 4 ' - 4 4 ' (lower Q a l / t o p
sh b edrock)4 9 ' - 5 4 ' ( s h bedrock)
1 5 ' - 2 0 ' ( u p p e r Q a l )
3 5 ' - 4 5 ' (lower Q a l )
3 0 ' - 1 1 0 ' ( Q a l / S h a l ebedrock)

^rrirrler^ts:^^^^gi^;:::^
:;r': ; : : ! f ;;̂ £:;̂ ;̂̂ ^C o n t a m i n a t e d Qal we l l at mine site. F l o wdata f or mine d i s charge .

C o n t a m i n a t e d Qal well d o w n g r a d i e n t mine
site a n d m i l l t a i l i n g s . F l o w da ta f o r bedrocka n d B u l l h i d e F a u l t d i s charg e .
C o n t a m i n a t e d Qal and s h a l e we l ld o w n g r a d i e n t mine site. F l o w da ta f or mine
and bedrock d i s charge .
Contamina t ed Qal and sha l e well below millt a i l i n g s . F l o w data f o r bedrock d i s c h a r g eand B u l l h i d e F a u l t .
Contamina t ed Qal well i m m e d i a t e l yd o w n g r a d i e n t roaster f i n e s . F l o w da ta f o rroaster f i n e s and bedrock d i s c h a r g e
C o n t a m i n a t e d Qal and shale w e l l . New1996 well w/cont inuous s lo t t ed screen inQ a l , B u l l h i d e f a u l t a n d S h a l e bedrock. F l o wdata f o r f a u l t and bedrock d i s charge .

*-depth measured f r o m ground sur fa c e
Qal - Alluvial a q u i f e r
TD- T o t a l Dep th

13



R A D O N A B A T E M E N T S Y S T E M S , I N C .
T a b l e I I

H e a t P u l s e F l o w m e t e r Resul t s

m

; Monitoring W e l l %
Oro Shaft

MW-1

MW-3

MW-4

/

T ^ s t ^ e l f f i s ^ i ^ t H t s l s
11 6 .00 '- no vertical f l o w1 16 .00 '- no vertical f l o w11 6. 00'- no vertical f l o w1 8 6 . 0 0 ' - n o vertical f l o w
1 8 6 . 0 0 ' - no vertical f l o w
1 8 6 . 0 0 ' - n o vertical f l o w
2 4 5 . 0 0 ' - no vertical f l o w2 4 5 . 0 0 ' - n o vertical f l o w
2 4 5 . 0 0 ' - n o vertical f l o w2 8 8 . 0 0 ' - n o vertical f l o w2 8 8 . 0 0 ' - no vertical f l o w
2 8 8 . 0 0 ' - n o vertical f l o w1 8 . 0 0 ' - n o vertical f l o w1 8 . 0 0 ' - n o vertical f l o w3 0 . 0 0 ' - n o vertical f l o w30 .00 ' - no vertical f l o w32 .00 ' - no vertical f l o w3 2 . 0 0 ' - n o vertical f l o w
45.61 ' - 0 . 7 3 0 g p m down f l o w45.61 ' - 0 . 7 3 0 g p m down f l o w
3 0 . 0 0 ' - 0.330 g p m u p f l o w3 0 . 0 0 ' - 0.252 g p m u p f l o w
3 0 . 0 0 ' - 0.195 g p m u p f l o w3 0 . 0 0 ' - 0.445 g p m u p f l o w3 0 . 0 0 ' - 0.195 g p m u p f l o w3 5 . 0 0 ' - 0.339 g p m u p f l o w
3 5 . 0 0 ' - 0.296 g p m u p f l o w
3 5 . 0 0 ' - 0.244 g p m u p f l o w
3 5 . 0 0 ' - 0.224 g p m u p f l o w
3 5 . 0 0 ' - 0.195 g p m u p f l o w5 2 . 0 0 ' - n o vertical f l o w
1 6 . 0 0 ' - n o vertical f l o w
1 6 . 0 0 ' - n o vertical f l o w1 6 . 0 0 ' - n o vertical f l o w3 5 . 0 0 ' - 1.186 g p m u p f l o w3 7 . 0 0 ' - 1.204 g p m u p f l o w3 9 . 0 0 ' - 1.347 g p m u p f l o w
3 9 . 0 0 ' - 1.325 g p m u p f l o w43.00'- 1 .304 gpm up f l o w4 3 . 0 0 ' - 1.304 g p m u p f l o w5 3 . 0 0 ' - n o vertical f l o w
5 5 . 0 0 ' - n o vertical f l o w5 6 . 0 0 ' - n o vertical f l o w

"GotTimehtsi-;;:;;;;;:?;^ V : : • • " : v - ' - • • " : ' ; - . ; : o " > : ; ' ; :
-water level 87 .5 ' bgs
1 s t Oro Level 116 '
2n d Oro Level 1 8 6 '
3rd Oro Level 245'
T o t a l D e p t h O r o S h a f t L o g g i n g 290'

-water l eve l 1 1 .65' bgs
-downward f l o w below lower screen

-water level 14.99' bgs ( t o p o f u p p e rscreen)
-poor r e p e a t a b i l i t y and tool re sponse forf l o w data
-results que s t i onab l e

-water level 9 . 9 1 ' bgs
-good tool response and datar e p e a t a b i l i t y
-upward f l o w between iower and u p p e rQal screens
-no f l o w between shale bedrock and
lower Qal screens
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R A D O N A B A T E M E N T S Y S T E M S , I N C .
T a b l e I I ( c o n t . )

essr?-^ j p j ^ f c s^?s_ir*;; £*?&-~t&*g8fe&

MW-6

MW-8

M W - 1 9

2 4 . 9 9 ' - n o vert i cal f l o w2 4 . 9 9 ' - n o vertical f l o w4 0 . 0 1 ' - n o vertical f l o w4 0 . 0 1 ' - n o vertical f l o w
4 6 . 0 0 ' - 1.442 g p m u p f l o w4 6 . 0 0 ' - 1.394 g p m u p f l o w
4 6 . 0 0 ' - 1 . 1 34 gpm up f l o w
4 6 . 0 0 ' - 1.1 34 gpm up f l o w
4 8 . 0 0 ' - 1 .223 gpm up f l o w
4 8 . 0 0 ' - 1.041 g p m u p f l o w
4 8 . 0 0 ' - 0.949 g p m u p f l o w
1 3 . 5 0 ' - n o vertical f l o w1 3 . 5 0 ' - n o vertical f l o w1 3 . 5 0 ' - n o vertical f l o w
2 8 . 0 0 ' - 0.298 g p m u p f l o w
30.01 ' - 0.314 g p m u p f l o w
3 2 . 0 0 ' - 0.195 g p m u p f l o w
3 2 . 0 0 ' - 0.453 g p m u p f l o w
2 5 . 0 0 ' - n o f l o w2 5 . 0 0 ' - n o f l o w4 0 . 0 0 ' - 1.186 g p m u p f l o w4 0 . 0 0 ' - 1.168 g p m u p f l o w
4 5 . 0 0 ' - 1.442 g p m u p f l o w
4 5 . 0 0 ' - 1.442 g p m u p f l o w
5 0 . 0 0 ' - 0.587 g p m u p f l o w
5 0 . 0 0 ' - 0.578 g p m u p f l o w55.00 '- no vertical f l o w5 5 . 0 0 ' - n o vertical f l o w
60 .00 ' - 0.244 gpm down f l o w
6 0 . 0 0 ' - 0.567 g p m down f l o w6 0 . 0 0 ' - 0.393 g p m down f l o w6 0 . 0 0 ' - 0.370 g p m down f l o w7 0 . 0 0 ' - 0.399 g p m u p f l o w7 0 . 0 0 ' - 0.528 g p m u p f l o w7 0 . 0 0 ' - 0.499 g p m u p f l o w8 5 . 0 0 ' - 0.602 g p m u p f l o w
8 5 . 0 0 ' - 0.674 g p m u p f l o w
8 5 . 0 0 ' - 0.633 g p m u p f l o w1 0 0 . 0 ' - 0.349 g p m u p f l o w
1 0 0 . 0 ' - 0.358 g p m u p f l o w

-water level 1 6 . 8 2 ' bgs
-good tool r e sponse and datar e p e a t a b i l i t y
-upward f l o w between lower Q a l / t o ps h a l e bedrock and s h a l e bedrockscreens

-water l eve l 12.13' bgs
-poor tool re sponse and f l o w d a t ar e p e a t a b i l i t y
-results q u e s t i o n a b l e
-water level 9 .89 ' bgs
-good tool re sponse and datar e p e a t a b i l i t y
-upward f l o w above B u l i h i d e Faul t(?) @5 5 '
-downward f l o w below B u l i h i d e Faul t(?)
-upward f l o w between 70' to 100'

*-depth measured f rom ground sur fac eQal - Alluvial a q u i f e rgpm - g a l l o n s per minute
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R A D O N A B A T E M E N T S Y S T E M S , I N C .
T a b l e i l l

F l u i d S a m p l e F i e l d Parameters
S a m p l e
N o .

S a m p l e Description
. ' • ' : • , , . • • " • - • ' ' . ' " " • ' • • ' : : • • ; • ' • : • : : • ' " • • • •

Depth toWater(m;
p H * Temp.*

• - . • ' . - . • " : • ' • .
( ° C )

DO*
(%)

FEC*
( u S / c m )

F G 0 0 5 0
F G 0 0 5 1
F G 0 0 5 2
F G 0 0 5 3
F G 0 0 5 4

Oro Shaft 288 ft level
Oro S h a f t 245 ft level
Oro Shaft 186 ft level
Oro Shaft 116 f t level
M i l l T a i l i n g s W e l l

87.5
87.5
87.5
87.5
12.02

6.28
6.28
6.26
5.71
6.59

4.1
4.7
6.2
4.9
4.4

72.5
77.2
74.1
64.4
1.8**

2,860
2,750
2,700
2,420
2,330

readings measured at s ur fa c e
r ead ing measured in-si tu ( s u r f a c e r eading 16%)

T a b l e I V
S u m m a r y of Water Q u a l i t y Data

S a m p / e # ^
VVater Quality$s&^*;j$$^A l k ( m g / l )
T S S ( m g / l )
C l ( m g / l )
S 0 4 ( m g / l )
Ca-d ( m g / l )
K - d ( m g / I )
Mg-d ( m g / l )
Na-d ( m g / l )
A l - t / d ( u g / l )
M n - t / d ( m g / l )
N i - t / d ( u g / l )
Z n - t / d ( m g / I )
C d - t / d ( u g / l )
C u - t / d ( u g / l )
F e - t / d ( m g / l )
As- t /d ( u g / l )
Pb-t/d ( u g / l )

FGOO5O
O r o S h a f t2 8 $ f t l e v e l
30
155
3.3
1700
122
3.07
125 :
14.2
6 0 2 0 / N D
43.2/44.4 '
1 5 5 / 1 2 5
191/203
200/184
1 5 . 4 / N D
1 5 3 / 1 1 9
9 . 9 / N D
2 1 0 / N D

FG0051
O r o S h a f t
245!ft^ieve|
40
132
N D
1720
357
2.15
119
19
1 0 8 0 / N D
40.5/41.4
147/127
177/190
183/.178
N D / N D
142/117
1 1 / N D
2 4 0 / N D

FG0052
Pro S h a f ty & f t l e v e l
40
124
3.3
1700
354
3.36
119 j
15.1 !
4 4 7 / N D
36.9/39.1 i
1 1 5 / 1 2 1
170/174
1 7 6 / 1 8 5 !
N D / N D
1 3 7 / 1 1 0 i
N D / N D ,
1 8 0 / N D

FGOQ53
O r o S h a f t
•116 ft level
20
14
6.95
1560
273
1.81
96.6
11.4
1810/884
36.7/36.5
123/127
186/187
384/387
65.1/47.7
1 2 5 / 1 1 8
N D / N D
470/250

FG0054
M i l l T a i l i n g s
W e l l W T l . 0 2
100
14
3.3
1480
305
2
94.6
9.13
N D / N D
42.7/44.3
1 1 5 / 1 2 2
141/148
5.09/7.55
N D / N D
79.9/79.6
28/30
30/4.2

"ND" = S a m p l e Concentrat ion not detected above method report l i m i tT ' = T o t a l Recoverable"d" = Dissolved
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R A D O N A B A T E M E N T S Y S T E M S , I N C .

T a b l e V
S u m m a r y o f S t a b l e I s o t o p e Data

Sample #
Stablei s o t ope s
Oxygen:
Del ta O18 (%)
H y d r o g e n :
Delta D (%o)

FG0050
O r o S h a f t2 8 8 f t l e v e l i
-19.2
-146

FG0051
Oro S h a f t
2 4 5 f t l e v e l
-19.4
-146

FG0052
Oro S h a f t186 ft level
-19.2
-146

FG0053
O r o S h a f t116 ft level
-19.0
-143

FG0054
M i l l T a i l i n g sW e l l W T L 0 2
-18.9
-141
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F i g u r e 4: F l o w H i s t o g r a m J a n u a r y 1997: MW-4

F l o w
-2.0 O n G a l / m U D 2.0 '

r-o•o

OJ•ot
-c.•o

water level 9.91' bgs I

o u t f l o w

: ,: • • • I —

base a l l u v i u m
top shal e bedrock

u p f l o w
: 1 . 3 g p m

i n f l o w
no vertical f l o w

F l o w
-̂2.0 D n G o i / m U p

screen interval
l i t h o l o g y and c o m p l e t i o n data:
f r om C o l o r a d o Divi s ion M i n e r a l s a n d G e o l o g y W e l l L o g s
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F i g u r e 5: F l o w H i s t o g r a m J a n u a r y 1997: MW-6

I • • • :

base a l l u v i u m
top sha l e bedrock

_ o _

-o -

I^O— o —

OJ— o —

t iJ~ o Bi

r>

F l
^ -2.0 On Gal

. .

— -water level 16.82' bgs

J^B^̂ . f-M |tfl<~>W

u p f l o w
1.2 gpm i ;

-̂•" i n f l o w
F I c' -2.0 Dn G a l ,

ow/ m U p 2 . 0 '

_ . _ I . '

)W/m Up 2.0 '

screen interval
l i t h o i o g y and c o m p l e t i o n data:

,from C o l o r a d o Divi s i on M i n e r a l s and G e o l o g y W e l l Log s
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F i g u r e 6: F l o w H i s t o g r a m J a n u a r y 1997: MW-8

r i base a l l u v i u m
1 : top shale bedrock

_ o _

_

F i o wk -2.0 On G a i / m Up ' 2.0

'..'. '.'"•".', ; -,-:—— water level 12 .13 ' bgs
1
• •••»• o u t f l o w_-l ~.11

— o —
u p f l o w

i 0.31 gpm

-J^ inf low ; ,;;;
1

— — J " •

F i O W N ;x -2.0 Dn G a l / m Up 2.0 'jJI

screen interval
l i t h o l o g y and c o m p l e t i o n data:
f r om C o l o r a d o Divi s i on M i n e r a l s a n d G e o l o g y W e l l L o g s
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F i g u r e 7: F l o w H i s t o g r a m J a n u a r y 1997: MW-19
water J e v e l 9.89' bgsI _ F ows -̂ .0 On G a l / m UD ~ 0 "

i
i

base a l l u v i u m
t o p s h a l e bedrock

B u l l h i d e F i t . ( ? )

-o

Lt
-~ 1

-1

i11 "̂î - o u t f l o w
u p f l o w 1 . 1 7 g p m

up f l o w 1.44 gpm
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FIGURE 8: HYDROPHYSICAL LOGS FOR AMBIENT FLOW CHARACTERIZATION; STATE OFCOLORADO, B R E C K E N R I D G E , F R E N C H G U L C H , C O ; WELL M W - 1 9
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F I G U R E 9: HYDROPHYSICAL LOGS D U R I N G 25 GPM PRODUCTION TEST, STATE OFCOLORADO, F R E N C H G U L C H B R E C K E N R I D G E , C O ; W F J L L M W - 1 9Interval S p e c i f i c F l o w Rate (gpm)0 5 10 15 20 25
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Figure 11 French Gulch Stable Isotope Composition 
Comparisons
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Figure 12 Comparison of Mine Water Iron Concentrations
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Isotope Solutions
Isotopic Exrirmunextal Cottsuuemct
1126 Delaware St.
Berixltj CA 94702
TcL (510) 527-7237
Fax (510) 528-9421

I S - A G S C O C 1 4 9 7 6 6 1 9 9 8
Project Name: French G u l c h
Project No: French G u l c h / M i n e SHft s
Contact: A. Morrisey
Company: American Geological Services, Inc.
T e L (303)988-1845

S t a b l e i so tope resul t s for sample s submitted by AGS
1
2
3
4
5
6
7
8

S a m p l e Number
0001 #3 MINE
0003 ORO 570
004 ORO 444
005 ORO 348
006 ORO 245
007 ORO 186
009 EXO 2
0010 SNOW FG-0 WATER

5180 (%.)
-18.6
-18.7
-18.6
-18.6
-18.4
-18.6
-18.1
-19.3

S T A N D A R D
N i
N I - D U P
ZM
ZM-DUP
N L
NL-OUP 1

5180 Dup.
-18.8 »(«.)

-140
-145
-139
-143
-141
-138
-137
-144

-11.6
-11.7

-17
-17

-331
-332

3D Dup.
-141
-144
-139
•141
-142
-138
-138
-143

C l i e n t : I S O T O P E S O L U T I O N S
Recvd : 3 8 / 0 6 / 2 6
Job* : 1092
F i n a l : 9 8 / 0 7 / 1 4
Cust T..ABEL TNFO

Purchase Order: 2350
C o n t a c t : B . S m i t h , I , . Menchaca, 5 1 0 / 5 2 7 7237

1 2 6 Delaware S t . , ( f a x ) f .28-S4.-»l
y, C!A 94702

R E F D A T E Q U A N T E I . Y S

* Average of d u p l i c a t e runs

T U «TU
J ' S O T O P E S O L N -
I S O T O P E SOLN -
I S O T O P E S C J L K -

C t i o i A «-1 Mine
0004A ORO-444
O U 0 7 A ORO- 186

1092.01
10̂ .̂ 02
1092 . 03

980608
980608
980609

10
40
40

O I R
D I K
D I R

18 *
22 *
20 *

3
3
3



Laboratorie s , I n c .

C A S E N A R R A T I V E
J u l y 9 , 1998

G h e n t : A m e r i c a n G e o l o g i c a l Serv i c e s , I n c .
P r o j e c t : F r e n c h G u l c h .
Date R e c ' d : 0 6 / 0 9 / 9 8
S D G # : L 1 8 S 4 S
L a b N o s . : 1188-16-01 T h r o u g h L18846-05
F i v e s a m p l e s for t h i s SDG-were received on 6 / 0 9 / 9 8 . The s ampl e s were received in good condi t i on
a t 3 . 1 degre e s C . T h e s e s a m p l e s were then l o g g e d into A C Z ' s L i M S a s p r o j e c t s L18846.
The s a m p l e s for t h i s SDG were analyzed for the parameters o u t l i n e d in the scope of work attached
wi th t h e C h a i n o f C u s t o d y d o c u m e n t a t i o n . T h e l i s t c on ta ined i n o r g a n i c parameter s .

The d a t a p a c k a g e i s s e p a r a t e d into 4 s ec t ions as f o l l o w s :
• I n v o i c e and Cass N a r r a t i v e
• I n o r g a n i c A n a l y t i c a l R e p o r t s
• QC S u m m a r i e s
• Chain of C u s t o d y D o c u m e n t a t i o n
i tems of note for thi s p r o j e c t :
1. Poor s p i k e recoveries were accepted for several of the d i s s o l v ed and t o t a l recoverable metal s
based on ac tual s a m p l e concentrat ions were d e t e r m i n e d to be f o u r t i m e s greater than the spi*.e
conc en tra t i on s .
2 . T w o C o n t i n u i n g C a l i b r a t i o n Biank ( C C B ) f o r a l k a l i n i t y wsrs c u t o f contro l p o s s i n l e d u e t o matr ix
in t er f er ence s .
T h i s s e t o f s a m p l e s meets A C Z ' s data q u a l i t y ob j e c t iv e s .
If you have any questions piease do not he s i ta t e to ca!! me at (SCO/ 334-5493.

S c o t t G u s t i n , P r o j e c t Manager

2773 Downhill Drive Phone (800) 334-5493Steamboat Springs, CO 80487 FAX No. (970) 879-2216



Laboratorie s , I n c .
3U400 uownnm unveSteamboat S p r i n g s , CO 80487
(970) 879-6590

B I L L T O : American G e o l o g i c a l Services, Inc.
A. Morrissey
1 2477 W. Cedar Dr.#206
Lakewood, CO 80228

17184 | 2 5 - J u n - 9 8 | C 9 9 9 9 | Net 30
Qtv

5
5
5
5
5
5
5
5
5
5
55
5
5

A n a l y s i s

(g) N o r m a l
Q 1-2 Days +200%
O 3-5 Days +100% '
O 6-10 Days +50%

(g) S t a n d a r d
Q Std with QC Summary
O CLP Format

REPORT TO: American G e o l o g i c a l Services , I n c .
A. Morrissey
1 2477 W. Cedar Dr.#206
Lakewood, CO 80228

L18846
Method

A l k a l i n i t y a s C a C O S J M 2 3 2 0 B
A l u m i n u m , d i s s o l v e d
A l u m i n u m , to tal recoverable
A n t i m o n y , t o ta l recoverable
A r s e n i c , d i s s o l v e d
A r s e n i c , t o t a l recoverable
C a d m i u m , d i s s o l v e d
C a d m i u m , t o t a l recoverable
C a l c i u m , d i s s o l v e d
Carbon, t o ta l o rgan i c ( T O O
C a t i o n - A n i o n Balance
C h l o r i d e
C h r o m i u m , d i s s o l v e d
C h r o m i u m , total recoverable

5 I C o n d u c t i v i t y @25C
5 C o p p e r , d i s s o l v e d
5 ( C o p p e r , t o t a l recoverable
5
5
4

H a r d n e s s a s C a C O S
I r o n , d i s s o l v e d
I r o n , F e r r i c

4 l l r o n . F e r r o u s
5
5

I r o n , to tal recoverable
L e a d , d i s s o l v e d

5 ( L e a d , t o ta l recoverable
5
5
5
5
5
5
55
5

, 5
5
5
5
5
5
5
5
5: 5
5

; 5
5

i 5
! 5
i 51 5
: 5

M a g n e s i u m , d i s s o l v e d
M a n g a n e s e , d i s s o l v e d
M a n g a n e s e , to tal recoverable
M o l y b d e n u m , to tal recoverable

M200.7 I C P

|3^5^nt:;^ojM/^§^uinBe^lS
F r e n c h G u l c h

Matrix
( G r o u n d W a t e r
i G r o u n d W a t e r

M200.7 I C P
M200.8 I C P - M S
M200.8 I C P - M S
M6020 I C P M S
M200.7 I C P

Ground Water
Ground Water
Ground W a t e r
Ground W a t e r

I G r o u n d W a t e r
M200.7 I C P
M200.7 I C P
M 4 1 5 . 1 O x i d a t i o n / I R
C a l c u l a t i o n
M325.2 - C o l o r i m e t r i c ( R F A )
M200.8 ICP-MS
M200.8 I C P - M S
M120.1 - Meter
M200.8 I C P - M S
M200.8 I C P - M S

G r o u n d W a t e r
Ground W a t e r
Ground W a t e r
Ground W a t e r
Ground W a t e r
Ground W a t e r
Ground W a t e r
G r o u n d W a t e r
Ground W a t e r
Ground W a t e r

C a l c u l a t i o n based on d i s s o l v e d J G r o u n d W a t e r
M200.7 I C P G r o u n d W a t e r
C a l c u l a t i o n ( D i s s o l v e d F e - F e r i G r o u n d Water
S M 3 1 5 B ( c ) P h e n a n t h r o l i n e Ground Water
M200.7 I C P
M200.7 I C P
M200.7 I C P
M200.7 I C P
M200.7 I C P
M200.7 I C P
M200.8 I C P - M S

N i c k e l , d i s s o l v e d I M 2 0 0 . 7 I C P

I G r o u n d Water
[ G r o u n d Water
Ground W a t e r
Ground Water
Ground Water

I G r o u n d Water
I G r o u n d Water
I G r o u n d Water

N i c k e l , t o ta l recoverable 1M200.7 I C P
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
p H ( l a b )
Potas s ium, d i s s o l v e d

M300.0
M300.0
M350.1
M 1 5 0 . 1

- Ion C h r o m a t o g r a p h y
- Ion C h r o m a t o g r a p h y
- Automated Phenate
- E l e c t r o m e t r i c

M200.7 I C P
Res idu e , F i l t e r a b l e ( T D S ) @180C J M 1 6 0 . 1
Res idue , N o n - F i l t e r a b l e ( T S S ) @103-5C
S e l e n i u m , total recoverable
S i l v e r , d i s s o l v e d
S i l v e r , t o t a l recoverable
S o d i u m , d i s s o l v ed
S u l f a t e
S u l f i d e as S

• S u l f i t e
T D S ( c a l c u l a t e d )

M 160.2
- Gravimetric
- Gravimetr i c

Ground Water
Ground W a t e r
Ground Water
Ground Water
Ground Water
Ground Water
Ground W a t e r
Ground Water

SM 3500-Se C, A A - H y d r i d e Ground W a t e r
M200.8
M200.8
M200.7
M375.3
S M 4 2 7 C
M377.1

C P - M S
C P - M S
CP

Ground W a t e r
( G r o u n d W a t e r

- Gravime tr i c
- M o d i f i e d

Ground W a t e r
Ground Water

M e t h y l e n ( G r o u n d Water
- T f t r i m e t r i c ( G r o u n d Water

C a l c u l a t i o n ( G r o u n d Water
i T D S ( r a t i o - m e a s u r e d / c a l c u l a t e d ) ( C a l c u l a t i o n
T o t a l Recoverable D i g e s t i o n I M 3 0 0 5 I C P
J T o t a l Recoverable D i g e s t i o n I M 3 0 0 5 I C P - M S
| U r a n i u m , t o ta l recoverable M200.8
( V a n a d i u m , t o t a l recoverable M200.8
I Z i n c , d i s s o l v e d M200.7

I C P - M S
I C P - M S
I C P

Ground W a t e r
Ground Water
Ground W a t e r
Ground W a t e r

I G r o u n d W a t e r
I G r o u n d W a t e r

Price | T o t a l
$7.50
$7.50
$7.50

$15.50
$15.50
$15.50

$7.50
$7.50
$7.50

$28.00
$0.00
$7.50

$15.50
$15.50

$5.50

$37.50
$37.50
$37.50
$77.50
$77.50
$77.50
$37.50
$37.50
$37.50

$140.00
$0.00

$37.50
$77.50
$77.50
$27.50

$15.50 ! $77.50
$15.50 $77.50

$0.00 $0.00
$7.50 $37.50
$0.00 i $0.00

$20.00 $80.00
$7.50
$7.50
$7.50
$7.50
$7.50
$7.50

$15.50
$7.50
$7.50

$11.00
$11.00

$7.50
$5.50
$7.50
$7.50
$7.50

$20.00
$15.50

$37.50
$37.50
$37.50
$37.50
$37.50
$37.50
$77.50
$37.50
$37.50
$55.00
$55.00
$37.50
$27.50
$37.50
$37.50
$37.50

$100.00
$77.50

$15.50 | $77.50
$7.50 i $37.50
$7.50 \ $37.50
$8.50 ! $42.50

L $15.00
$0.00
$0.00
$7.00
$0.00

$15.50
$15.50

$7.50

$75.00
$0.00
$0.00

$35.00
$0.00

$77.50
$77.50
$37.50

Page 1 of 2



^Analyt i ca l Results
ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American Geologi ca l Service s , Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18846-01
Client S a m p l e ED: 0001 #3 Mine
Client Projec t ID: French Gulch

ACZ Report ID: RG70532
Date S a m p l e d :

Date Received:
Date Reported:

6/8/98 14:45
6/9/98
6/26/98

S a m p l e Matrix: Ground Water

M e t a l s Analy s i s
\ ^>g^^^<^^^^^^^P f̂flpTO |̂̂
A l u m i n u m , d i s s o l v e d
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, d i s so lved
Arsenic, total recoverable
Cadmium, d i s s o lv ed
Cadmium, total recoverable
Calcium, d i s s o lved
Chromium, d i s s o lv ed
Chromium, total recoverable
C o p p e r , d i s s o lv ed
C o p p e r , total recoverable
Iron, d i s s o l v e d
Iron, Ferric
Iron, Ferrous
Iron, total recoverable
Lead, d i s s o l v e d
Lead, total recoverable
Magnesium, dissolved
Manganese, d i s s o l v e d
Manganese, total recoverable
M o l y b d e n u m ' , total recoverable
N i c k e l , d i s s o l v e d
N i c k e l , total recoverable
Potassium, d i s s o l v e d
Selenium, total recoverable
S i l v e r , d i s s o l v ed
S i l v e r , total recoverable
S o d i u m , d i s so lved
Uranium, total recoverable
Vanadium, total recoverable
Zinc, d i s s o lv ed
Zinc, total recoverable

Stfg^PAMetttod--:::;^^;;-;. . ;^-y^- .-:.~.-
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M6020 ICPMS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
Calculation (Dissolved Fe - Ferrous Fe)
S M 3 1 5 B ( c ) Phenanthroline
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

-•••; -ResultslpQuar?
0.16 B
15.30
0.004 B

U
0.063
0.064
0.166
367

U
0.003 B
0.037
0.474

131
U

145
173
0.26
4.60
121

44.200
42.80
0.002 B
0.13
0.13
3.0

U
U

0.0050
13.8

0.0084
0.005

196
197

i S t t a i t e . - : - ' :
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
m g / L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MOT,
0.03
0.06

0.001
0.005
0.005
0.003
0.006

0.2
0.002
0.001
0.005
0.005
0.01

2
2

0.02
0.04
0.08
02

0.005
0.01

0.001
0.01
0.02
0.3

0.001
0.0005
0.0005

0.3
0.0005
0.001
0.05
0.05

POL
0.2
0.3

0.005
0.03
0.03
0.02
0.03

1
0.01
0.005
0.03
0.03
0.05

10
10

0.1
0.2
0.4

1
0.03
0.05

0.005
0.05
0.1

1
0.005
0.003
0.003

1
0.003
0.005

03
03

Date A u a l v s t
6 / 1 3 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6/24/98
6 / 1 3 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6/26/98

6 / 9 / 9 8
6/24/98
6 / 1 3 / 9 8
6/24/98
6/13/98
6 / 1 3 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6/24/98
6 / 1 3 / 9 8
6/25/98
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 2 5 / 9 8

^̂••̂^
gg
kr

f e p
f e p
f e p
gg
kr

gg
f e p
f e p
f e p
f e p
gg

calc
sts
kr
gg
kr

gg
gg
kr

f e p
gg
kr

gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

U = A n a l y t e was analyzed for but not detected at the indicated MDL
B = Analyte concentration detected at a value between MDL and PQL
PQL = Practical Quantitation Limit
R E P I N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 1 of 2

Vice Pres ident of Operations: Ralph Poulsen



ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

Lab S a m p l e ID: L18846-01
Client S a m p l e ID: 0001#3 Mine
Client Projec t ID: French Gulch

ACZ Report ID: RG70532
American Geo log i ca l Service s , Inc.
1 2477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Date S a m p l e d : 6/8/98 14:45
Date Received: 6/9/98
Date Reported: 6/26/98

S a m p l e Matrix: Ground Water

Metal s Prep ___________ ___________________________________________________
Total Recoverable Diges t ion
T o t a l Recoverable Diges t ion
Wet Chemistry __________
A l k a l i n i t y as CaCOS

Bicarbonate as CaCOS
Carbonate as CaCOS
H y d r o x i d e as CaCOS
Total A l k a l i n i t y

Carbon, totai organic (TOC)
Cation-Anion Balance

Cation-Anion Balance
Sum of Anions
Sum of Cations

C h l o r i d e
C o n d u c t i v i t y @25C
Hardnes s as CaCOS
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH (lab)
Residue, F i l t e r a b l e (TDS) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u l f i t e
TDS ( c a l c u l a t e d )
TDS (ratio - mea sur ed / ca l cu la t ed)

s lEP^M«ii&avw ";•••:> .-... . "^'-- . ,:..-...
M3005 ICP
M3005 ICP-MS

gEP^M^d:;!::-^;;:;" V.T :-^::- \,-~ -'
M2320B

M415.1 O x i d a t i o n / I R
C a l c u l a t i o n

M325.2 - Colorimetric (RFA)
M120.1- Meter
C a l c u l a t i o n based on dissolved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
M150.1 - Electrometric
M160.1 - Gravimetric
M160.2 - Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M377.1 -Titr ime tr i c
Cal cu la t i on
Calcula t ion

-Result >|tm^mmmmmamfti

• .Resnirig
45

45
2

3.4
42.3
45.3

1
2780
1410
0.13

0.60
5.1

3200
600
1970
0.07

2
2870
1.11

f i*>uai : ;-:K;linits :>:«-'
U U M M ^ H B I B M H H ^ B H m W I

aQttal;|-:5;Tinits;s^v
mg/L

U mg/L
U mg/L

mg/L
B mg/L

%
meq/L
meo/L

B mg/L
umhos/cm

mg/L
mg/L

U mg/L
mg/L
units
mg/L
mg/L
mg/L

B mg/L
B mg/L

mg/L

• : 1t fW;;immfmsaaam

-MWr-.
2
2
2
2
1

0.1
0.1111

0.01
0.01
0.05
0.1
10
5
10

0.02
2
10

PQL

|
^•PQife

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20
20
0.1
10
50

viOatc v Analy s t
6/24/98
6 / 1 2 / 9 8

^^Krî Hlaa
laa

•-.••-Date ; Analv s t 1
6/20/98
6/20/98
6/20/98
6/20/98
6 / 1 5 / 9 8

6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/22/98
6 / 1 8 / 9 8
6 / 2 6 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 8 / 9 8
6 / 1 1 / 9 8
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
fp
f p
ss

sts
b k / c j
s s/bk

cj
9J

bk
calc
calc

N o t e : F i e l d measured Ferrous Iron = 330 mg/L.

U = Analyte was analyzed for but not detected at the indicated MDL
|B = Analy t e concentration detected at a value between MDL and PQLIIPQL = Practical Quantitation Limit
R E P 1 N 1 0 1 c.01.96.01 Page 2 of 2
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£l»£̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^H A n a l y t i c a l R e s u l t s
ACT, Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American Geological Services , Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ED: L18846-02
Client S a m p l e ID: 0002
Client Project ID: French Gulch

ACZ Report ID: RG70533
Date S a m p l e d : 6/8/98 14:45

Date Received: 6/9/98
Date Reported: 6/26/98

S a m p l e Matrix: Ground Water

Metal s A n a l y s i s ____ _________________ _f^^^fS^^ii-S^^^Siff^SU^ffd<y^^^
Aluminum, d i s s o lv ed
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, d i s s o l v e d
Arsenic, total recoverable
Cadmium, d i s s o lved
Cadmium, total recoverable
Calcium, dissolved
Chromium, d i s s o lved
Chromium, total recoverable
C o p p e r , d i s so lved
C o p p e r , total recoverable
Iron, d i s s o l v e d
I r o n , total recoverable
Lead, d i s s o lved
Lead, total recoverable
Magnesium, d i s s o lv ed
Manganese, d i s s o lved
Manganese, total recoverable
Molybdenum, total recoverable
N i c k e l , d i s so lved
N i c k e l , total recoverable
Potassium, d i s s o lv ed
S e l e n i u m , total recoverable
S i l v e r , d i s s o lved
S i l v e r , total recoverable
Sodium, dissolved
Uranium, total recoverable
Vanadium, total recoverable
Zinc, d i s s o lv ed
Zinc , total recoverable
Metals Prep ___________

BlaicaiBete i i iSSJI;? v̂:; •, ?5 / ;'/ . - 'S.S-
Total Recoverable Digestion
Total Recoverable Digest ion

i J j T E P A ' M e f h i a . • : - : • • " : • " . • ' • • ; ; ; ; . 7 : ; :
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.S ICP-MS
M6020 ICPMS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

: EPAMettoa: . •;:•.:••• . . •;,.
M3005 ICP
M3005 ICP-MS

•;• : T-". Result \llQuai:
0.17 B

15.00
0.004 B
0.006 B
0.067
0.062
0.153
369

U
0.003 B
0.038
0.499

132
170

0.24
4.70
120

44.200
43.00
0.002 B
0.12
0.13
3.0

U
U

0.0049
13.6

0.0086
0.006

195
194

Result -^SQual

^•: "Units";:;;
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

: : ; U n i t s ' -

:-•; 5J017-:
0.03
0.06

0.001
0.005
0.005
0.003
0.006
0.2

0.002
0.001
0.005
0.005
0.01
0.02
0.04
0.08
0.2

0.005
0.01

0.001
0.01
0.02
0.3

0.001
0.0005
0.0005

0.3
0.0005
0.001
0.05
0.05

MDL

• ' ~ P Q L ; . • ; . ;
0.2
0.3

0.005
0.03
0.03
0.02
0.03

1
0.01

0.005
0.03
0.03
0.05
0.1
0.2
0.4

1
0.03
0.05

0.005
0.05
0.1

1
0.005
0.003
0.003

1
0.003
0.005

03
03

PQL

Date"""
6 / 1 3 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6/24/98
6 / 1 3 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6 / 2 4 / 9 8
6 / 1 3 / 9 8
6/24/98
6 / 1 3 / 9 8
6 / 1 3 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6/24/98
6 / 1 3 / 9 8
6 / 2 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 3 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 2 5 / 9 8

Date
6/24/98
6 / 1 2 / 9 8

A n a l y s t j
gg
kr

f e p
f e p
f e p
gg
kr

gg
f e p
f e p
f e p
f e p
gg
kr

gg
kr

gg
gg
kr

f e p
gg
kr

gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

Analvs t ]
laa
laa

[loorganicr^nali f iers tbascd^ii EPA CLP 3 / 9 0 ) ; ' ^ ^ ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^M
JU = Analyte was analyzed for but not detected at the indicated MDL
|B = Analyte concentration detected at a value between MDL and PQL
|PQL = Practical Quantitation Limit A v '&Z4&&/\.

Vice President of Operations: Ralph Poulsen
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FT^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^H A n a l y t i c a l R e s u l t s ;,
ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Services , Inc.
1 2477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18846-02
Client S a m p l e ED: 0002
Client Project ID: French Gulch

ACZ Report ID: RG70533
Date S a m p l e d : 6/8/98 14:45

Date Received: 6/9/98
Date Reported: 6/26/98
S a m p l e Matrix: Ground Water

Wet Chemis try ____________
A l k a l i n i t y as CaCOS

Bicarbonate as CaCOS
Carbonate as CaCOS
H y d r o x i d e as CaCOS
T o t a l A l k a l i n i t y

Carbon, total organic (TOC)
Cation-Anion Balance

Cation-Anion Balance
Sum of Anions
Sum of Cat ions

C h l o r i d e
Conduc t iv i ty @25C
Hardne s s as CaCOS
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH ( l a b )
Residue, F i l t e r a b l e ( T D S ) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u l f i t e
T D S ( c a l c u l a t e d )
TDS (ratio - m e a s u r e d / c a l c u l a t e d )

iSEPA Metiiod ' • " ' - . v / - ' : : • ' . ' • . ' . : • : ; F 5 . ' ' ' . . : ; - - • . . . " ; - R e s u l t i l i ^ M ^ ^ n i t e 2 S i ; ; M 0 E ' : S S K > t ; ; ' : : . T i D a t e - r ' A u a l v s t
M2320B

M415.1 O x i d a t i o n / I R
Calcu la t i on

M325.2 - Colorimetric (RFA)
M120.1- Meter
Calcula t ion based on dissolved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
Ml 50.1 - Electrometric
Ml 60.1 -Gravimetric
M160.2 - Gravimetric
MS 75 .3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M377.1 - Titrimetric
Calcu la t i on
Calcu la t i on

^IMM^BHB^^HH

78

78
2

3.4
42.3
45.3

1
2760
1420
0.06

0.80
5.0

3190
400
1940
0.09

2870
1.11

mg/L
U mg/L
U mg/L

mg/L
B mg/L

%
meq/L
meq/L

B mg/L
umhos/cm

mg/L
mg/L

U mg/L
mg/L
units
mg/L
mg/L
mg/L

B mg/L
U mg/L

mg/L

2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.05
0.1
10
5
10

0.02
2
10

HM-OMMMB

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20
20
0.1
10
50

•MH^HM^HMOMH

6/20/98
6/20/98
6/20/98
6/20/98
6 / 1 5 / 9 8

6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/22/98
6 / 1 8 / 9 8
6 / 2 6 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 8 / 9 8
6 / 1 1 / 9 8
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8

••̂ •̂•̂•H

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
f p
f p
ss

sts
b k / c j
ŝ k

cj
cj

bk
calc
calc

|U = Analyte was analyzed for but not detected at the indicated MDL
JB = Analyte concentration detected at a value between MDL and PQL
JPQL = Practical Quantitation Limit
R E P I N 1 0 1 . 0 3 . 9 5 . 0 1 Page 2 of 2
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iAnalytical Results
ACZ Laboratories, Inc.
30400 DownhiH Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Services, Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID:
Client S a m p l e ID:
Client Projec t ID:

ACZ Report ID:
Date S a m p l e d :

Date Received:
Date Reported:

L18846-03
0003 ORO SHAFT
French Gulch
RG70534
6/8/98 14:45
6/9/98
6/26/98

S a m p l e Matrix: Ground Water

M e t a l s A n a l y s i s __ • _________________________ _l^^^^^^^^lgHB^pffi
Aluminum, d i s so lved
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, d i s s o lv ed
Arsenic, total recoverable
Cadmium, dissolved
Cadmium, total recoverable
Calcium, d i s s o l v ed
Chromium, d i s s o lved
Chromium, total recoverable
C o p p e r , di s solved
C o p p e r , total recoverable
Iron, d i s so lved
Iron, Ferric
Iron, Ferrous
Iron, total recoverable
Lead, di s so lved
Lead, total recoverable
Magnesium, d i s s o lved
Manganese, d i s s o l v e d
Manganese, total recoverable
Molybdenum, total recoverable
N i c k e l , d i s s o l v e d
N i c k e l , total recoverable
Potassium, dissolved
S e l e n i u m , total recoverable
S i l v e r , d i s s o lved
Silver , total recoverable
Sodium, d i s s o lv ed
Uranium, total recoverable
Vanadium, total recoverable
Zinc, dis solved
Zinc, total recoverable

yjjZf^EP&Mejtji^ • • ' - < ; -•*>?• ' - - • .".̂ i-" • ' ' . ' ' ; " " : - '
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M6020 I C P M S
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
Calcu la t i on (Dissolved Fe - Ferrous Fe)
S M 3 1 5 B ( c ) Phenanthroline
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

Result ;§
0.10
0.10

0.012
0.014
0.009
0.016
435

0.007
0.035
0.040

142

142
143

134
43.30
40.80

0.15
0.15
3.4

14.9
0.0016

148
137

S a i j u a l j
B
B
U
B
B
B
B

U

U

U
U

U

U
U
U

B
U

K - ' : - : l l n i t $ 5 J
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

:-"M»LW
0.03
0.06

0.001
0.005
0.005
0.003
0.006
0.2

0.002
0.001
0.005
0.005
0.01

2
2

0.02
0.04
0.08

1
0.03
0.01
0.001
0.01
0.02
0.3

0.001
0.0005
0.0005

0.3
0.0005
0.001
0.05
0.05

PQL
0.2
0.3

0.005
0.03
0.03
0.02
0.03

1
0.01
0.005
0.03
0.03
0.05

10
10
0.1
0.2
0.4

5
0.1

0.05
0.005
0.05
0.1

1
0.005
0.003
0.003

I
0.003
0.005

0.3
0.3

Date A n a l v s t l
6 / 1 2 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6/12/98
6/24/98
6 / 1 2 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6 / 2 6 / 9 8

6 / 9 / 9 8
6/24/98
6 / 1 2 / 9 8
6/24/98
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6/24/98
6/12/98
6 / 2 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 8 / 9 8
6 / 2 5 / 9 8

gg
kr

f e p
f e p
f e p
gg
kr

gg
f e p
f e p
f e p
f e p
gg

calc
sts
kr

gg
kr

gg
gg
kr

f e p
gg
kr
gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

(U = A n a l y t e was analyzed for but not detected at the indicated MDL
IB = Analyte concentration detected at a value between MDL and PQL
JPQL = Practical Quantitation Limit

R E P I N 1 0 1 c.01.96.01 Page 1 of 2
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EI^^Hii^HiJ^^^HHHI^^^HI V n a l v t i c a l k c s u l t > • • :
ACZ Laboratories, Inc.
30400 DownkiH Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Services , Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18846-03
Client S a m p l e ID: 0003 ORO SHAFT
Client Project ID: French Gulch

ACZ Report ID: RG70534
Date S a m p l e d : 6/8/98 14:45

Date Received: 6/9/98
Date Reported: 6/26/98
S a m p l e Matrix: Ground Water

M e t a l s Prep
Total Recoverable Digest ion
T o t a l Recoverable Diges t ion
Wet Chemis try

pEMif t l eMd./--^:-:-;-- • ; • • ' " - 5 ^ • • . - ; ' • ; • ' • . ' . - R c s u l t ^ ^ n ^ ^ i W K % S f ; \ ; l » B - % - ' ; l » Q L ^ ' i ' : ' v D a t B --Analyst
M3005 ICP
M3005 ICP-MS

6/24/98
6 / 1 2 / 9 8

laa
laa

BSi^iSei^^^^!^^'S^a i^^?SEEkavieiaH>dv • : J : S : ' / ' . " ; . : ' " ' ' i : : ' . : : . - . :^~. ' : ' < . J R e s n l t ^ i f f i u a r - S i l n i t s E S i a i l X i H J ' n P Q L 1 ' , ; - . . ' ::Date A n a l y s t
A l k a l i n i t y as CaCOS

Bicarbonate as CaCOS
Carbonate as CaCOS
H y d r o x i d e as CaCOS
Total A l k a l i n i t y

Carbon, total organic (TOC)
Cation-Anion Balance

Cation-Anion Balance
Sum of Anions
Sum of Cations

C h l o r i d e
C o n d u c t i v i t y @25C
Hardne s s as CaCOS
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH (lab)
Residue, F i l t e r a b l e (TDS) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
S u l f i d e as S
S u l f i t e
T D S ( c a l c u l a t e d )
TDS (ratio - m e a s u r e d / c a l c u l a t e d )

M2320B

M415.1 Oxidat ion/IR
C a l c u l a t i o n

M325.2 - Colorimetric (RFA)
M120.1- Meter
C a l c u l a t i o n based on di s solved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
M150.1 - Electrometric
M160.1 -Gravimetric
M160.2- Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M 3 7 7 . 1 - T i t r i m e t r i c
Calculat ion
Calculat ion

78

78
2

3.5
45.5
48.8

1
2930
1640
0.07

0.54
5.8

3440
32

2090

3060
1.12

mg/L
U mg/L
U mg/L

mg/L
B mg/L

%
meq/L
meq/L

B mg/L
umhos/cm

mg/L
mg/L

U mg/L
mg/L
units

mg/L
mg/L
mg/L

U mg/L
U mg/L

mg/L

2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.05
0.1
10
5
10

0.02
2
10

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20
20
0.1
10
50

6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 5 / 9 8

6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/22/98
6 / 1 8 / 9 8
6 / 2 6 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 8 / 9 8
6 / 1 1 / 9 8
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
*P

P̂

ss
sts

f a k / c j
s s/bk

cj
cj

bk
calc
calc

Note: F i e l d measured Ferrous Iron = 180 mg/L.

|U = Analyte was analyzed for but not detected at the indicated MDL
|B = Analy t e concentration detected at a value between MDL and PQL
PQL = Practical Quantitation Limit
R E P I N 1 0 1 c . 0 1 . 9 6 . 0 1 Page 2 of 2
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Analyt i ca l Results
ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American Geolog i ca l Services , Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID:
Client S a m p l e ID:
Client Project ID:

ACZ Report ID:
Date S a m p l e d :

Date Received:
Date Reported:

L18846-04
0004 ORO SHAFT
French Gulch
RG70535
6/8/98 14:45
6/9/98
6/26/98

S a m p l e Matrix: Ground Water

Metals A n a l y s i s
[^gg^^^^^^HEli|^^SHHM^ffiH
Aluminum, d i s so lved
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, d i s so lved
Arsenic, total recoverable
Cadmium, d i s s o l v e d
Cadmium, total recoverable
Calcium, dissolved
Chromium, d i s s o l v e d
Chromium, total recoverable
C o p p e r , d i s so lved
C o p p e r , total recoverable
Iron, d i s s o l v e d
Iron, Ferric
I r o n , Ferrous
Iron, total recoverable
Lead, d i s so lved
Lead, total recoverable
Magnesium, d i s so lved
Manganese, d i s s o lv ed
Manganese, total recoverable
M o l y b d e n u m , total recoverable
N i c k e l , d i s s o l v e d
N i c k e l , total recoverable
Potassium, d i s so lved
Selen ium, total recoverable
Silver , dissolved
S i l v e r , total recoverable
Sodium, d i s s o lved
Uranium, totai recoverable
Vanadium, total recoverable
Zinc, di s so lved
Zinc, total recoverable

;,5?:; "VEPA Method . • • • ' ' : • • • • • • • " • } • • • " • ' " . ' "
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.S ICP-MS
M6020 ICPMS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
Calcula t ion (Dissolved Fe - Ferrous Fe)
S M 3 1 5 B ( c ) Phenanthroline
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

: : R e s u l r : : ? I Q i i a l ; ' -
0.71
0.83

U
0.009 B
0.011 B
0.234
0.205
299

U
U

0.0154
0.088

123
7 B

116
121
0.20
0.24 B
99

37.50
36.40

U
0.11
0.12
2.8

U
U
U

11.1
0.0013 B

U
172
160

•T '-Units! ^
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

: : : ' - " M 0 L - : : :
0.03
0.06
0.001
0.005
0.005
0.003
0.006

0.2
0.002
0.001
0.005
0.005
0.01

2
2

0.02
0.04
0.08

1
0.03
0.01

0.001
0.01
0.02
0.3

0.001
0.0005
0.0005

0.3
0.0005
0.001
0.05
0.05

POL
02
0.3

0.005
0.03
0.03
0.02
0.03

1
0.01
0.005
0.03
0.03
0.05

10
10

O.I
0.2
0.4
5

0.1
0.05
0.005
0.05
0.1

1
0.005
0.003
0.003

1
0.003
0.005

0.3
0.3

•Date : A n a l v s t l
6 / 1 2 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6/24/98
6/12/98
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6/26/98

6 / 9 / 9 8
6/24/98
6 / 1 2 / 9 8
6/24/98
6/18/98
6 / 1 8 / 9 8
6/24/98
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 2 5 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 1 2 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 8 / 9 8
6 / 2 5 / 9 8

gg
kr

f e p
f e p
f e p
gg
kr
gg

f e p
f e p
f e p
f e p
gg

calc
sts
kr
gg
kr
gg
gg
kr

f e p
gg
kr
gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

U = Analy t e was analyzed for but not detected at the indicated MDL
|B = Analy t e concentration detected at a value between MDL and PQL
IPQL = Practical Quantitation Limit

R E P I N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 1 of 2
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Ĵ»̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ | A l i a ) ytical R e s u l t s . '
ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Service s , Inc.
1 2477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18846-04
Client S a m p l e ED: 0004 ORO SHAFT
Client Projec t ID: French Gulch

ACZ Report ID: RG70535
Date

Date
S a m p l e d : 6/8/98

Received: 6/9/98
74:45

Date Reported: 6/26/98
S a m p l e Matrix: Ground Water

Metals Preg,,̂ ,̂ ,̂ ^̂ ^̂  __________________________________________________
JO.^j!!t^^^^^^^^^^^^CTTOfMSTffffni^P^B
Total Recoverable Digest ion
Total Recoverable Digest ion
W e t C h e m i s t r y __________
A l k a l i n i t y as CaCO3

Bicarbonate as CaCO3
Carbonate as CaCO3
H y d r o x i d e as CaCO3
Total A l k a l i n i t y

Carbon, total organic (TOC)
Cation-Anion Balance

Cation-Anion Balance
Sum of Anions
Sum of Cations

C h l o r i d e
C o n d u c t i v i t y @25C
Hardnes s as CaCOS
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH (lab)
Residue, F i l t e r a b l e (TDS) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u l f i t e
TDS ( c a l c u l a t e d )
TDS (ratio - mea sur ed / ca l cu la t ed)

p P A M c t b i a - ; — V ; ;...-:. : : : : . ; £ K ; i : . ' • - : — •
M3005 ICP
M3005 ICP-MS

&&biMiirttt::- • & ' • • . : • • : ' - - :v-— • ' • - • ' • •
M2320B

M 4 I 5 . 1 Oxidat ion/ lR
Calcu la t i on

M325.2 - Colorimetric (RFA)
M I 2 0 . 1 - Meter
Calcu la t ion based on dissolved Ca& Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
M150.1 - Electrometric
M160.1 - Gravimetric
Ml 60.2 - Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M377.1 -Titr ime t r i c
Calcu la t i on
Calcula t ion

Resul t;

Resul t^^M^^HHHHH

16

16
2

4.5
35.0
38.3

2
2420
1150
0.16

0.44
5.3

2710
50

1650

2410
1.13

; g Q u a l - : l l i ' W r i i t s * ; : ; :
: : i MTMi;:-;;;

W&aid-- 5 5 ' i l n i t s S K ; - S I D l f e :S O t i i i W M M M M B M M B M H M U M H M

mg/L
U mg/L
U mg/L

mg/L
B mg/L

%
meq/L
meq/L

B mg/L
umhos/cm

mg/L
mg/L

U mg/L
mg/L
units

mg/L
mg/L
mg/L

U mg/L
U mg/L

mg/L

MMMBMBBH

2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.05
0.1
10
5

10
0.02

2
10

PQL

PQL
••

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20
20
0.1
10
50

>;i>atc
6 / 2 4 / 9 8
6 / 1 2 / 9 8

•Date• • • I H H H H H i B

6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6/20/98
6/15/98

6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/22/98
6 / 1 8 / 9 8
6 / 2 6 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 8 / 9 8
6 / 1 1 / 9 8
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8

A n a l y s t 1
laa
laa

Anaivst^•••MMM

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
f p
f p
ss

sts
b k / c j
s s /bk

cj
cj

bk
calc
calc

Note: F i e l d measured Ferrous Iron = 130 mg/L.

= Analy t e was analyzed for but not detected at the indicated MDL
B = Analyte concentration detected at a value between MDL and PQL
JPQL = Practical Quantitation Limit
R E P I N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 2 of 2

Vice President of Operations: Ralph Poulsen



.Analytical Results
ACZ Laboratories, Inc.
30400 DownhiS Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Service s , Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ED:
Client S a m p l e ID:
Client Project ID:

ACZ Report ID:
Date S a m p l e d :

Date Received:
Date Reported:

L18846-05
0005 ORO SHAFT
French Gulch
RG70536
6/8/98 14:45
6/9/98
6/26/98

S a m p l e Matrix: Ground Water

Metal s A n a l y s i s
i j f e t g ^ L^i i iaVSiBt^^^'^^^w^"™™'"™"*™"""
A l u m i n u m , d i s s o l v e d
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, dissolved
Arsenic, total recoverable
Cadmium, d i s s o l v e d
Cadmium, total recoverable
Calcium, di s so lved
Chromium, d i s s o l v e d
Chromium, total recoverable
C o p p e r , d i s s o lv ed
Copper , total recoverable
Iron, dissolved
Iron, Ferr i c
Iron, Ferrous
Iron, total recoverable
Lead, d i s so lved
Lead, total recoverable
Magnesium, d i s s o lved
Manganese, d i s s o lved
Manganese, total recoverable
Molybdenum, total recoverable
N i c k e l , d i s s o lved
N i c k e l , total recoverable
Potassium, d i s s o lved
S e l e n i u m , total recoverable
S i l v e r , d i s s o lved
S i l v e r , total recoverable
Sodium, d i s s o l v e d
Uranium, total recoverable
Vanadium, total recoverable
Zinc, d i s s o lv ed
Zinc, total recoverable

S|pg:|EPAM*tiSba ; :, : • • • • • . . ' . • - • " ' . : .....HV '.",.
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M6020 ICPMS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
Calcu la t ion (Dissolved Fe - Ferrous Fe)
S M 3 1 5 B ( c ) Phenanthroline
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

Result
0.83
0.97

0.008
0.010
0.268
0.249
291

0.091
0.112

122
21
101
114
0.26
0.30
94

36.50
34.50

0.11
0.11
3.0

11.8
0.0014

172
159

"BQual '•"..

U
B
B

U
U

B

U

U
U
U
B
U

. U n i t s -^
mg/L
mg/L
mg/L
mg/L
m g / L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

> MWL
0.03
0.06

0.001
0.005
0.005
0.003
0.006

0.2
0.002
0.001
0.005
0.005
0.01

2
2

0.02
0.04
0.08

1
0.03
0.01
0.001
0.01
0.02
0.3

0.001
0.0005
0.0005

0.3
0.0005
0.001
0.05
0.05

PQL
0.2
0.3

0.005
0.03
0.03
0.02
0.03

1
0.01

0.005
0.03
0.03
0.05

10
10

0.1
02
0.4

5
0.1

0.05
0.005
0.05
0.11

0.005
0.003
0.003

1
0.003
0.005

0.3
0.3

Date
6 / 1 2 / 9 8
6/24/98
6 / 1 6 / 9 8
6/16/98
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 1 7 / 9 8
6/16/98
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 2 6 / 9 8

6 / 9 / 9 8
6/24/98
6 / 1 2 / 9 8
6/24/98
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6/24/98
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 2 5 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 8 / 9 8
6/25/98

A n a l y s t 1gg
kr

f t p
f t p
f e p
gg
kr

gg
f e p
f e p
f e p
f e p
ggcalc
sts
kr
gg
kr

gg
gg
kr

f e p
gg
ta-
gs
bg

f e p
f e p
gg

f e p
f e p
gg
kr

= Analyte was analyzed for but not detected at the indicated MDL
B = Analyte concentration detected at a value between MDL and PQL
PQL = Practical Quantitation Limit
R E P I N 1 0 1 c.01.96.01 Page 1 of 2
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ACZ psBigif^ywii
ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Services , Inc
1 2477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18846-05
Client S a m p l e ID: 0005 ORO SHAFT
Client Projec t ID: French Gulch

ACZ Report ID: RG70536
Date

Date
S a m p l e d : 6/8/98

Received: 6/9/98 14:45
Date Reported: 6/26/98
S a m p l e Matrix: Ground Water

Metal s Prep
f l l l ^ ' H ' i g i M l g B t l l ^ j y ' g l ^ J T i ^ l J ^ ••̂ •••••̂ •••̂ •̂••••••••••••••••••••̂ •̂ •̂̂ •̂ MMMll̂ ^

T o t a l Recoverable Diges t ion
T o t a l Recoverable Digest ion

A l k a l i n i t y as CaCOS
Bicarbonate as CaCOS
Carbonate as CaCOS
H y d r o x i d e as CaCOS
T o t a l A l k a l i n i t y

Carbon, total organic (TOC)
Cation-Anion Balance

Cation-Anion Balance
Sum of Anions
Sum of Cations

C h l o r i d e
C o n d u c t i v i t y @25C
H a r d n e s s as CaCOS
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH ( l a b )
Residue, F i l t e r a b l e (TDS) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u l f i t e
T D S ( c a l c u l a t e d )
TDS (ratio - m e a s u r e d / c a l c u l a t e d )

iEBi::M^»(i:;;>-;;::-:...-::::::;-:r- - .- ^cii;.:-v-.);;.y:
M3005 ICP
M3005 ICP-MS

i E P ^ M i f j S K l : - 'K : •:•: '•. . . . . .: , - ju :•. . , ' ~: / .- ' . '
M2320B

M415.1 O x i d a t i o n / I R
C a l c u l a t i o n

M325.2 - Colorimetric (RFA)
M120.1- Meter
Calcu la t i on based on dissolved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.I - Automated Phenate
M150.1 - Electrometric
M160.1 -Gravimetric
Ml 60.2 - Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M377.1 -Titr ime tr i c
C a l c u l a t i o n
Calcu la t i on

Result 9

Result |
74

74
2

0.8
36.8
37.4

2
2310
1110
0.09

0.47
5.0

2760
46

1680

2460
1.12

p & a l - . S f !3Unit%S ? ;ji

4§Q u a.;:;KSllm^lfeW3

mg/L
U mg/L
U mg/L

mg/L
B mg/L

%
meq/L
meq/L

B mg/L
umhos/cm

mg/L
mg/L

U mg/L
mg/L
units

mg/L
mg/L
mg/L

U mg/L
U mg/L

mg/L

yasLs;;

I f f l D p f e ' i

2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.05
0.1
10
5
10

0.02
2
10

EQk :-i

P Q L -

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20
20
0.1
10
50

-Date
6/24/98
6 / 1 2 / 9 8

"" t̂etê  ' • •

6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 1 5 / 9 8

6 / 2 6 / 9 8
6/26/98
6/26/98
6 / 2 2 / 9 8
6 / 1 8 / 9 8
6 / 2 6 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 8 / 9 8
6/1 1/98
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8

Analvs t
laa
laa

Analyst

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
fp
fp
ss

sts
b k / c j
s s /bk

cj
cj

bk
calc
calc

Note: F i e l d measured Ferrous Iron = 140 mg/L.

U = Anaiyte was analyzed for but not detected at the indicated MDL
B = Analy t e concentration detected at a value between MDL and PQL
PQL = Practical Quantitation Limit Vice President of Operations: Ralph Poulsen
R E P 1 N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 2 of 2



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

QC Report ID: QC1759-E
ACZ Projec t ID: L18846

REPORT TO:

A. Morrissey
American Geological Services, Inc.

12477 W. Cedar Dr. #206
Lakewood, CO 80228
Monday, J u l y 06,1998

Bradley W. C r a i g , Q u a l i t y Assurbnce O f f i c e r Date

Scott Gus t in , Project Manager
REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98

S a m p l e and Product Descr ip t i on
C a l i b r a t i o n V e r i f i c a t i o n - Control S a m p l e s
C a l i b r a t i o n V e r i f i c a t i o n - Blanks
S p i k e V e r i f i c a t i o n
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Anorganic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
Client American Geological Services, Inc.
C l i e n t P r o j e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98

Sample Identification

L18846-01
L18846-02
L18846-03
L18846-04
L18846-05

0001#3 M i n e
0002
0003 ORO SHAFT
0004 ORO SHAFT
0005 ORO SHAFT

Ground Water
Ground Water
Ground Water
Ground Water
Ground Water

6 / 8 / 9 8 2:45:00 PM
6 / 8 / 9 8 2:45:00 PM
6/8/98 2:45:00 PM
6/8 /98 2:45:00 PM
6 / 8 / 9 8 2:45:00 PM

6 / 9 / 9 8
6 / 9 / 9 8
6/9 /98
6 / 9 / 9 8
6 / 9 / 9 8

Comments:

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 Projec t # L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

f- f i n o r g a n i c
s£i5 Summary

Project Summary

A C Z L a b I D : L18846-

Alkalinity as CaCO3
A l u m i n u m , d i s s o l v e d
A l u m i n u m , to ta l recoverable
A n t i m o n y , t o ta l recoverable
Arsen i c , di s solved
A r s e n i c , to tal recoverable
C a d m i u m , d i s s o l v e d
C a d m i u m , total recoverable
Calc ium, d i s s o l v e d
Carbon, t o ta l organic (TOC)
C h l o r i d e
Chromium, d i s s o lv ed
Chromium, to ta l recoverable
C o n d u c t i v i t y @25C
C o p p e r , d i s s o l v e d
C o p p e r , t o ta l recoverable
I r o n , d i s s o l v e d
I r o n , Ferrou s
Iron, total recoverable
L e a d , d i s s o l v e d
Lead, to tal recoverable
M a g n e s i u m , d i s s o lv ed
Manganes e , d i s s o lved
M a n g a n e s e , total recoverable
M o l y b d e n u m , total recoverable
N i c k e l , d i s s o lv ed
N i c k e l , total recoverable
Nitrate as N
Nitrite as N
N i t r o g e n , ammonia
p H ( l a b )
Potas s ium, d i s s o lv ed
Residue, F i l t e r a b l e ( T D S ) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C

! S e l e n i u m , t o ta l recoverable
S i l v e r , d i s s o l v e d
S i l v e r , to tal recoverable

W^^^^^^n^^MjiHI^H^j
M2320B
M200.7 ICP
M200.7 I C P
M200.8 ICP-MS
M200.8 ICP-MS
M6020 I C P M S
M200.7 I C P
M200.7 I C P
M200.7 I C P
M415.1 O x i d a t i o n / I R
M325.2 - Colorimetr i c (RFA)
M200.8 ICP-MS
M200.8 ICP-MS
M120.1 - Meter
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
S M 3 1 5 B ( c ) P h e n a n t h r o l i n e
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 I C P
M200.7 I C P
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 -Automated Phenate
M150.1 - Electrometric
M200.7 I C P
M160.1 - Gravimetric
M160.2 - Gravimetric
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS

SQrir•*%&•''•'• '••• •*
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

f e '
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

'X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

:̂u ' ^ v i . . - . , ' - :
X
Xx
X
X
X
X
X
Xxx
X
Y

x
X
X
X
X
X
X
X
X
X
X
Y

X
X
X
X
X
X
X
X
X
X
X

m
X |
X
X

L X

X
X
X
X
X
Xx
X

"IT
X
X
X
X
X
Xx i
X
X
X
X
X
X
X
X
Xi x
X
X
X
X
Xx

I x
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I n o r g a n i c
.QCSumrriary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6/9/98
Date Reported 7 / 6 / 9 8

Project Summary

ACZ Lab ID: L18846-
' • - • • ? : ; : ' > . ; • - ' ••"•«;?-•-• w 1 ^ ' : r - V . V S SS o d i u m , d i s so lved j M200.7 ICP

Sulfate | M375.3 - Gravimetric
Sulfide as S | SM427C - M o d i f i e d , M e t h y l e n e Blue
Sulf i t e | M377.1 - T i t r i m e t r i c
U r a n i u m , t o ta l recoverable | M200.8 ICP-MS
V a n a d i u m , total recoverable i M200.8 ICP-MS
Z i n c , d i s s o l v e d M200.7 I C P
Zinc , total recoverable i M200.7 ICP

§ f : S
:••'.-'{;

X
X
X
X
X
X
X
X

S 0 2 i '
X
X
X
X
X
X
X
X

03?.., . .-;,;.•,;•.

X
X
X
X
X
X
X
X

"04J
' , , . . .,..&*

Xx
X
X
X
X
X
X

:S05-:;:UKxx
X
X
X
X
X
X
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * . L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98

Calibration Verification -Control Samples
Cover Page

Metal A n a l y s i s
M e t a l s - H y d r i d e

T o t a l Recoverable Meta l s
M e t a l s - I C P

Disso lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Disso lved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

Page
7

16

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r instrumental problems.Re-analysis data i m m e d i a t e l y f o l l o w s i n i t i a l QC data as out l ined in above sequence.

REPQC001.07.97.03



Inorganic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
A C Z P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Aqueous
Metals - Hydride
Calibration Verification-
Control Samples

S e l e n i u m , total recoverable
M e t h o d S M 3500-Se C , A A - H y d r i d e

: Control Limi t s , % | Q
:Lower:,;; U p p e r j

W G 6 3 1 0 3 I C V
W G 6 3 1 0 3 C C V 1
W G 6 3 1 0 3 C C V 2

ICV 11980316-6
CCV 11980316-6
CCV 11980316-6

6 / 2 5 / 9 8 2:07:00 PM
6 / 2 5 / 9 8 2:24:00 PM
6 / 2 5 / 9 8 2:42:00 PM

0.02
0.02
0.02

0.0203
0.0196
0.0198

101.5
98
99

90
90
90

110
110
110

f e l t e n t l
A C Z F O R M I I - I N

REPQC001.07.97.03



j- ... • v,. ....... ^ • -Inorganic• • ~ •• -

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t #
QC Report ID
Client
C l i e n t Proj e c t I D
Date Received
Date Reported

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICP

QC Report Calibration Verification-
L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Control Samples

Dissolved M e t a l s
Method M200.7 I C P

A l u m i n u m
A l u m i n u m
A l u m i n u m
A l u m i n u m
A l u m i n u m
A l u m i n u m

C a d m i u m
C a d m i u m
C a d m i u m
C a d m i u m
C a d m i u m
C a d m i u m

Calc ium
C a l c i u m
C a l c i u m
Calcium
C a l c i u m
Cal c ium

I r o n
I r o n
I r o n
I r o n
Iron
I r o n

Is A C Z i t b f e l i e n t |
! V \

WG62487ICV
W G 6 2 4 8 7 C C V 1
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 4 I C V
W G 6 2 4 8 4 C C V 3
W G 6 2 4 8 4 C C V 5

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 1
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 4 I C V
W G 6 2 4 8 4 C C V 3
WG62484CCV5

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 1
W G 6 2 4 8 7 C C V 2
WG62484ICV
WG62484CCV3
WG62484CCV5

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 1
W G 6 2 4 8 7 C C V 2
WG624841CV
WG62484CCV3
WG62484CCV5

^ ^ ^ ' ^ • • " " ' ' ' ' • '
I l l i g f l f e

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I S E e N f / S C N & K
- , v ; - ' ; ' . : . ' . : : . r : ' - ' • ' - . . . - • ; . • ' • . - • -

'..'~::>'-'f-""'3*f--^''' ' •:'..:*:•••'.
11980611-3
11980611-3
1 198061 1-3
1 198061 1-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3
11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3
11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3
1 198061 1-3
11980611-3
11980611-3

^ A n a l y s j s j p a t e f e j i : - ' •'* '"'-I
6/12/98 12:08:00 AM
6 / 1 2 / 9 8 1:03:00 AM
6 / 1 2 / 9 8 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6:1 0:00 AM

6 / 1 2 / 9 8 12:08:00 AM
6/1 2/98 1:03:00 AM
6/1 2/98 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6:1 0:00 AM

6 / 1 2 / 9 8 12:08:00 AM
6/1 2/98 1:03:00 AM
6/1 2/98 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6: 10:00 AM

6/1 2/98 12:08:00 AM
6/1 2/98 1:03:00 AM
6/1 2/98 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6:1 0:00 AM

A C Z F O R M I I - I N

;^|^>ricentrati6hs(mga_) Jy: i Cc>h troIUmit s ,% Q•sasgfe^V-*^"- • > • ' • * • ' • ' ; . ' • " . • ' - . ' I . • . ' " • • " • • ' • • ' • • . . . : .; viiiM:Ssa!Eound;££QfiRec^%). [ -Lower;; :, •: • U p p e r .- - •.•,;rsjfe^'--r^--cr-;;,:--:-;-- . / '.^v :•.»:•. ••! - w •* !;:•: •- • .-.-••.;•* /. •" -.'1
1
1
1
1
1

1
1
1
1
1
1

51
51
51
51
51
51

1
1
1
1
1
1

1.01
0.950
1.00

0.985
0.968
0.986

0.985
0.979
1.07

0.975
0.999

1.01

48.7
48.2
52.4
49.1
50.1
50.6

0.971
0.965
1.04

0.971
0.974
0.988

101.1
95

100.3
98.5
96.8
98.6

98.5
97.9

106.7
97.5
99.9

101.3

95.5
94.5

102.7
96.2
98.2
99.2

97.1
96.5
104

97.1
97.4
98.8

95 105
90 110
90 110
95 105
90 110
90 110

95 105
90 110
90 110
95 105
90 110
90 110

95 105
90 110
90 110
95 105
90 110
90 110

95 105
90 110
90 110
95 105
90 110
90 110

8
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I n o r g a n i c
QG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matr ix
A n a l y s i s G r o u p

Aqueous
Metals - ICP

QC Report Calibration Verification-
ACZ P r o j e c t * L18846 Control Samples
QC Report ID QC1759-E
C l i e n t American Geological
C l i e n t Proj e c t I D French
Date Received 6/9/98
Date Reported 7/6/98
Dissolved M e t a l s
M e t h o d M200.7 I C P

I
Lead W G 6 2 4 8 7 I C V

Gulch

I C V
Lead WG62487CCV1 CCV
Lead W G 6 2 4 8 7 C C V 2 CCV
Lead WG62484ICV I C V
Lead WG62484CCV3 CCV
Lead W G 6 2 4 8 4 C C V 5 CCV

M a g n e s i u m W G 6 2 4 8 4 I C V I C V
M a g n e s i u m W G 6 2 4 8 4 C C V 3 CCV
M a g n e s i u m W G 6 2 4 8 4 C C V 5 CCV
M a g n e s i u m W G 6 2 8 5 9 1 C V I C V
M a g n e s i u m W G 6 2 8 5 9 C C V 1 CCV
M a g n e s i u m W G 6 2 8 5 9 C C V 2 CCV

Mangane s e W G 6 2 4 8 4 I C V I C V
Mangane s e W G 6 2 4 8 4 C C V 3 CCV
Mangane s e W G 6 2 4 8 4 C C V 5 CCV
Mangane s e W G 6 2 8 5 9 1 C V I C V
Manganes e W G 6 2 8 5 9 C C V 1 CCV
Manganes e W G 6 2 8 5 9 C C V 2 CCV

N i c k e l W G 6 2 4 8 7 I C V I C V
N i c k e l WG62487CCV1 CCV
N i c k e l W G 6 2 4 8 7 C C V 2 CCV
N i c k e l W G 6 2 4 8 4 I C V I C V
N i c k e l WG62484CCV3 CCV
N i c k e l W G 6 2 4 8 4 C C V 5 CCV

|::;ACZ|f?eHenijI ;.i,::::^A < • > : • - • . . . ' " I
i V I !

Services, Inc.

I H B P M B i j S g l g | B 3 i s i J ^ a j p i t t i j

11980611-3
11980611-3
11980611-3
11980611-3
1198061 1-3
11980611-3

11980611-3
11980611-3
11980611-3
11980617-1
11980617-1
11980617-1

11980611-3
11980611-3
11980611-3
11980617-1
11980617-1
11980617-1

11980611-3
11980611-3
11980611-3
11980611-3
11980611-3
11980611-3

i H l H B i6/1 2/98 12:08:00 AM
6 / 1 2 / 9 8 1:03:00 AM
6 / 1 2 / 9 8 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6: 10:00 AM

6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6:1 0:00 AM
6 / 1 8 / 9 8 5:04:00 PM
6 / 1 8 / 9 8 5:59:00 PM
6/1 8/98 6:53:00 PM

6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6: 10:00 AM
6 / 1 8 / 9 8 5:04:00 PM
6 / 1 8 / 9 8 5:59:00 PM
6 / 1 8 / 9 8 6:53:00 PM

6 / 1 2 / 9 8 12:08:00 AM
6/1 2/98 1:03:00 AM
6/1 2/98 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6:1 0:00 AM

A C Z F O R M I I - I N

f ^Jl||C.o;nc¥ntrati6ri' (mcjtty ' & - ' • - ^Control Limits,% Q
;;^S^:l;||feijhdl|i:SfJRec-<%) i:|-6wer .%,Upper •

1
1
1
1
1
1

51
51
51
51
51
51

1
1
1
1
1
1

1
1
1
1
1
1

0.983 98.3
0.986 98.6
1.07 107.2
1.01 101.3
1.01 100.9
1.03 102.9

48.6 95.3
48.2 94.6
48.1 94.4
48.5 95.1
49.6 97.3
48.3 94.8

0.977 97.7
0.988 98.8
0.995 99.5
0.994 99.4
1.01 101.1

0.987 98.7

0.967 96.7
0.956 95.6
1.04 103.8

0.957 95.7
0.971 97.1
0.975 97.5

95 105
90 110
90 110
95 105
90 110
90 110

95 105
90 110
90 110
95 105
90 110
90 110

95 105
90 110
90 110
95 105
90 110
90 110

95 105
90 110
90 110
95 105
90 110
90 110

• J p a g e K f S
9
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30400 Downhill Drive
Steamboat Springs, CO 80487

M a t r i x Aqueous
A n a l y s i s G r o u p Metals -ICP(800) 334-5493

Fax:
ACZ

(970) 879-2216
P r o j e c t *

QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date
Date

Received
Reported

QC Report Calibration Verification-
178846 Control Samples
QC7759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Dissolved M e t a l s
M e t h o d M200.7 I C P

[ H ii H I SisSrlilPP^P

Pota s s ium
Pota s s ium
Pota s s i um
Pota s s ium
Potas s ium
Potas s ium

S o d i u m
S o d i u m
S o d i u m
S o d i u m
S o d i u m
S o d i u m

Z i n c
Zinc
Z i n c
Z i n c
Zinc
Z i n c

j i j i j l l l l

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 1
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 4 I C V
W G 6 2 4 8 4 C C V 3
W G 6 2 4 8 4 C C V 5

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 1
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 4 I C V
W G 6 2 4 8 4 C C V 3
W G 6 2 4 8 4 C C V 5

W G 6 2 6 1 1 I C V
W G 6 2 6 1 1 C C V 1
W G 6 2 6 1 1 C C V 2
W G 6 2 8 5 9 I C V
W G 6 2 8 5 9 C C V 1
W G 6 2 8 5 9 C C V 2

$pit£pesSr&H&tM+t-..*.' :• • ,"-«,
•f^^-f. £ - V i V ' > " - \ * ' " ' • ' •

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

I C V
CCV
CCV

#CN^CN^?Analysti s sDate;?i, :v:£^ Q
.•......„-„.,., , - ; . .•,»«.,-. ,.;i,,-.. - . . - . . • . . .-..•-..>>,• J.,Sjaj£,,..,,,,,..v;«,,C.., . .-.̂ sxs,— --.•.:.•...... >•.-... .1 .,..-.-..-..- ......... . .

S ^ ^ i t ? f e ; : X ' . H : : S : i : ' ; ; .^::.\£Mi-~y:S|||!i^ •" :

11980611-3
11980611-3
11980611-3
11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3
11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3
11980617-1
11980617-1
11980617-1

6/1 2/98 12:08:00 AM
6 / 1 2 / 9 8 1:03:00 AM
6/1 2/98 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3/98 6: 10:00 AM

6 / 1 2 / 9 8 12:08:00 AM
6 / 1 2 / 9 8 1:03:00 AM
6/1 2/98 1:58:00 AM
6/1 3/98 3:49:00 AM
6/1 3/98 5:38:00 AM
6/1 3798 6: 10:00 AM

6/1 5/98 5:57:00 PM
6 / 1 5 / 9 8 6:52:00 PM
6 / 1 5 / 9 8 7:46:00 PM
6/1 8/98 5:04:00 PM
6/1 8/98 5:59:00 PM
6/1 8/98 6:53:00 PM

60
60
60
60
60
60

51
51
51
51
51
51

1
1
1
1
1
1

60.3
56.7
58.7
59.6
58.2
57.6

52.0
48.8
49.9
51.4
49.7
49.1

0.985
0.990
1.03

0.987
0.995
0.978

100.5
94.6
97.8
99.4
96.9
96

102
95.8
97.9
100.9
97.4
96.3

98.5
99

102.9
' 9 8 . 7

99.5
97.8

95
90
90
95
90
90

95
90
90
95
90
90

95
90
90
95
90
90

105
110
110
105
110
110

105
110
110
105
110
110

105
110
110
105
110
110

REPQC001.07.97.03
A C Z F O R M I I - I N



f I n o r g a n i c
PG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
T o t a l Recoverable Meta l s
Method M200.7 I C P

A l u m i n u m W G 6 3 2 3 2 I C V I C V 11980617-1
A l u m i n u m W G 6 3 2 3 2 C C V 1 CCV 11980617-1

C a d m i u m W G 6 3 2 3 2 1 C V ICV 11980617-1
C a d m i u m W G 6 3 2 3 2 C C V 1 CCV 11980617-1

I r o n W G 6 3 2 3 2 I C V I C V 11980617-1
Iron W G 6 3 2 3 2 C C V 1 CCV 11980617-1

Lead W G 6 3 2 3 2 I C V ICV 11980617-1
Lead W G 6 3 2 3 2 C C V 1 CCV 11980617-1

M a n g a n e s e W G 6 3 2 3 2 I C V ICV 11980617-1
Manganes e W G 6 3 2 3 2 C C V 1 CCV 11980617-1

N i c k e l W G 6 3 2 3 2 I C V I C V 11980617-1
N i c k e l W G 6 3 2 3 2 C C V 1 CCV 11980617-1

Zinc W G 6 3 3 3 0 I C V ICV 11980617-1
Zinc W G 6 3 3 3 0 C C V 1 CCV 11980617-1

M a t r i x Aqueous
A n a l y s i s G r o u p Metals - ICP

QC Report Calibration Verification-
Control Samples

•: A n a l y s i s .Date; .,.., . . ;
; ; i ?||saConcentration (mglL) •'•[^•: Control Limits,% Q

;c:-;:.; . ••ĝ ;:.; "•'•.. ": ;:^^l^^^e^§PouticlS?^i;uRec:-<%) Lower ;'.: U p p e r • :
6/24/98 9:07:00 PM 1 0.976 97.6 95 105
6/24/98 9:59:00 PM . 1 0.968 96.8 90 110

6/24/98 9:07:00 PM 1 0.996 99.6 95 105
6/24/98 9:59:00 PM 1 1.02 101.5 90 110

6/24/98 9:07:00 PM 1 0.967 96.7 95 105
6/24/98 9:59:00 PM 1 0.989 98.9 90 110

6/24/98 9:07:00 PM 1 0.994 99.4 95 105
6/24/98 9:59:00 PM 1 1.00 100.5 90 110

6/24/98 9:07:00 PM 1 0.992 99.2 95 105
6/24/98 9:59:00 PM 1 1.01 100.8 90 110

6/24/98 9:07:00 PM 1 0.972 97.2 95 105
6/24/98 9:59:00 PM 1 0.991 99.1 90 110

6 / 2 5 / 9 8 5:54:00 PM 1 0.968 96.8 95 105
6 / 2 5 / 9 8 6:46:00 PM 1 0.975 97.5 90 110

V
REPQC001.07.97.03

A C Z F O R M I I - I N



30400 Downhill Drive
Steamboat Spn'ngs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t ^ L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6^98
Dissolved M e t a l s
M e t h o d M200.8 I C P - M S

A r s e n i c
Arseni c
A r s e n i c

Chromium
Chromium
Chromium

C o p p e r
C o p p e r
C o p p e r

S i l v e r
S i l v e r
S i l v e r

W G 6 2 4 7 6 Q C S
W G 6 2 4 7 6 I C S 2
W G 6 2 4 7 6 I C S 3

W G 6 2 6 8 8 I C S 1
W G 6 2 6 8 8 Q C S
W G 6 2 6 8 8 I C S 2

W G 6 2 4 7 6 Q C S
W G 6 2 4 7 6 I C S 2
W G 6 2 4 7 6 I C . S 3

W G 6 2 4 7 6 Q C S
W G 6 2 4 7 6 I C S 2
W G 6 2 4 7 6 I C S 3

i P S m K B
QCS

I C S
I C S

I C S
QCS

I C S

QCS
I C S
I C S

QCS
I C S
I C S

S j j H j j ^ K B j i B S ^ H f f l i j f i B l B j ;sj!B8^B^SH^m8BaBags
MS980526-9
MS980526-6
MS980526-6

MS980526-6
MS980526-9
MS980526-6

MS980526-9
MS980526-6
MS980526-6

MS980526-9
MS980526-3
MS980526-3

Matr ix Aqueous
A n a l y s i s G r o u p Metals - ICPMS

QC Report Calibration Verification-
Control Samples

^ ^ B f l p B t J J T f c U J M I H H S K Bg99BHHEA9BBMHBQMB9n&BlBlH^H^^Hi^HnB^raffigH^HH^wiBBBiHBBBBB6/1 6/98 5:33:00 AM
6/1 6/98 6:57:00 AM
6/1 6/98 8:43:00 AM

6/1 6/98 1 1 : 2 3 : O O P M
6/1 6/98 11:40:OOPM
6/1 7/98 1:08:00 AM

6/1 6/98 5:33:00 AM
6/1 6/98 6:57:00 AM
6/1 6/98 8:43:00 AM

6/1 6/98 5:33:00 AM
6/1 6/98 6:57:00 AM
6/1 6/98 8:43:00 AM

' | I ^ ^ p C o r i c e ' n t r ^ 6 f f r ( m g ^ : S s i ' - | : ^ C c > n f r Q i : O m r t s s % i Q
1 H $ f f i f t ' r f v * v ' f f i a i i

0.05
0.1
0.1

0.1
0.05
0.1

0.05
0.1
0.1

0.05
0.1
0.1

i*>y*— •-- "'^.-•^••'.V ;''||g>tmag|J!
0.0494
0.101

0.0978

0.100
0.0505
0.0997

0.0497
0.101

0.0948

0.0498
0.100
0.101

:p§e^t%ij
98.7
101.4
97.8

100.2
101
99.7

99.4
101.3
94.8

99.6
100.4
101.3

;;Lpwer;;vr
90
90
90

90
90
90

90
90
90

90
90
90

I .,.' '' ' " • ; '
110
110
110

110
110
110

110
110
110

110
110
110

A C Z F O R M I I - I N
REPQCO01.07.97.03



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487

Matrix Aqueous
Analys i s G r o u p Metals - ICPMS(800) 334-5493

Fax: (970) 879-2216
AC2 Pro j e c t #
QC Report ID
C l i e n t

Li 8846
QC1759-E

QC Report Calibration Verification-
Control Samples

American Geological Services, Inc.
Client Projec t ID
Date Received
Date Reported

French Gulch
6M/98
7/6/98

Total Recoverable Metals
M e t h o d

J ^ O I ^ M ' ^ J r J

M200.8 I C P - M S
^^^^^fi-oJKEasamarar-s .....-^MMBMB^BBMMBBBBBBMBae

A n t i m o n y
A n t i m o n y
A n t i m o n y
A n t i m o n y
Antimony

Chromium
Chromium
Chromium
Chromium
C h r o m i u m
Chromium
Chromium

C o p p e r
C o p p e r
C o p p e r
C o p p e r

M o l y b d e n u m
Molybdenum
M o l y b d e n u m
M o l y b d e n u m

S i l v e r
Silver
S i l v e r

^
I </i

/"Client

»32«eS);J*flSi«Q£^^ . < ; . - . ;^ P B s B H f f i i H H H f f l P
W G 6 2 6 1 2 Q C S
WG62478QCS
W G 6 2 4 7 8 I C S 2
W G 6 2 4 7 8 I C S 3
WG62478ICS4

WG62478QCS
W G 6 2 4 7 8 I C S 3
WG62478ICS4
WG62476QCS
W G 6 2 6 6 0 I C S 1
WG62660QCS
W G 6 2 6 6 0 1 C S 2

W G 6 2 6 1 2 Q C S
W G 6 2 4 7 8 I C S 2
W G 6 2 4 7 8 1 C S 3
W G 6 2 4 7 8 I C S 4

W G 6 2 4 7 8 Q C S
WG624781CS2
WG62478ICS3
W G 6 2 4 7 8 I C S 4

W G 6 2 4 7 8 I C S 2
WG62478ICS3
W G 6 2 4 7 8 I C S 4

QCS
QCS

I C S
I C S
I C S

QCS
I C S
I C S

QCS
I C S

QCS
I C S

QCS
I C S
I C S
I C S

QCS
I C S
ICS
I C S

I C S
ICS
I C S

• £ • ' - . . • ' * y S J i ! I - . " ' " ' "
MS980526-9
MS980526-9
MS980526-6
MS980526-6
MS980526-6

MS980526-9
MS980526-6
MS980526-6
MS980526-9
MS980526-6
MS980526-9
MS980526-6

MS980526-9
MS980526-6
MS980526-6
MS980526-6

MS980526-9
MS980526-6
MS980526-6
MS980526-6

MS980526-3
MS980526-3
MS980526-3

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6/16/98

6 / 1 5 / 9 8
6 / 1 6 / 9 8
6/16/98
6 / 1 6 / 9 8
6 / 1 6 / 9 8

,--.-. • '. ":' '••..;•-,.

4:34:00 PM
9:07:00 PM
10: 32:00 PM
12: 18:00 AM
1:1 9:00 AM

9:07:00 PM
12:18:00 AM
1:19:00 AM
5:33:00 AM
9:04:00 PM

6/1 6/98 9:2 1:00 PM
6 / 1 6 / 9 8 1 0:49:00 PM

6/1 5/98 4:34:00 PM
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8

6 / 1 5 / 9 8
6/15/98
6/16/98
6 / 1 6 / 9 8

6 / 1 5 / 9 8
6/16/98
6 / 1 6 / 9 8

1 0:32:00 PM
12: 18:00 AM
1:1 9:00 AM

9:07:00 PM
10:32:00 PM
12: 18:00 AM
1:1 9:00 AM

1 0:32:00 PM
12: 18:00 AM
1:1 9:00 AM

| iiSs^^cerrtration ; { m g / L ) ; ; g •. i
- . : . ] I f f u ^

0.05
0.05
0.1
0.1
0.1

0.05
0.1
0.1

0.05
0.1

0.05
0.1

0.05
0.1
0.1
0.1

0.05
0.1
0.1
0.1

0.1
0.1
0.1

:,;ftFburid:-^:Q
0.0513
0.0510
0.100
0.102
0.102

0.0502
0.0978
0.0973
0.0510
0.0996
0.0498
0.0977

0.0486
0.102
0.105
0.105

0.0501
0.0964
0.0983
0.0956

0.0988
0.0981
0.0972

• i R e c ' ; ( % ) J :
102.5
102.1
100.4
101.7
102

100.4
97.8
97.3
101.9
99.6
99.5
97.7

97.2
101.9
104.5
104.6

100.2
96.4
98.3
95.6

98.8
98.1
97.2

A C Z F O R M I I - I N

Control Limits,0

Lower U p p e
90 110
90 110
90 110
90 110
90 110

90 110
90 110
90 110
90 110
90 110
90 110
90 110

90 110
90 110
90 110
90 110

90 110
90 110
90 110
90 110

90 110
90 110

4. Q
r

S

S

S

90 110

tea S ^ p j g S ;rv
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-
Control Samples

Uranium
U r a n i u m
U r a n i u m
U r a n i u m

V a n a d i u m
V a n a d i u m
V a n a d i u m
V a n a d i u m

WG62478QCS
W G 6 2 4 7 8 I C S 2
W G 6 2 4 7 8 I C S 3
W G 6 2 4 7 8 I C S 4

W G 6 2 4 7 8 Q C S
W G 6 2 4 7 8 I C S 2
W G 6 2 4 7 8 I C S 3
W G 6 2 4 7 8 I C S 4

QCS
I C S
I C S
I C S

QCS
I C S
I C S
I C S

T ; P C t e : S C N # ! - r A n a l y s i s Dates ; ;:^i-;;^lg£&irte^ i Q

MS980526-9
MS980526-6
MS980526-6
MS980526-6

MS980526-9
MS980526-6
MS980526-6
MS980526-6

m^^^K^^B&^^^RI^^H^Hŝ ^^BBH^B^^B
6/1 5/98 9:07:00 PM
6/1 5/981 0:32:00 PM
6/1 6/98 12:18:00 AM
6/1 6/98 1:1 9:00 AM

6/1 5/98 9:07:00 PM
6/1 5/981 0:32:00 PM
6/1 6/98 12: 18:00 AM
6 / 1 6 / 9 8 1:1 9:00 AM

mmK^mS^^^
0.05
0.1
0.1
0.1

0.05
0.1
0.1
0.1

0.0496
0.101
0.101
0.104

0.0502
0.0976
0.0986
0.0980

M f l r ^ C T M B J
99.2

100.8
101.3
104.1

100.5
97.6
98.6
98

gLbwer^
90
90
90
90

90
90
90
90

|' U p p e r 1
110
110
110
110

110
110
110
110

A C Z F O R M I I - I N
REPQC001.07.97.03



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6 / 9 / 9 8
Date Reported 7/6/98
T o t a l Recoverable M e t a l s

Matrix
A n a l y s i s G r o u p

QC Report

/Aqueous
Metals - ICPMS
Calibration Verification-
Control Samples

Method M6020 I C P M S
:;|H?Cpnc:entratipn- <mg/l.}~: Control Limrts,% i Q
-j l |w.y. s-SFouridr : ;;QJ;--Rec{%); ; ;Lpwer:y;:: U p p e r . ;

Arsenic
Arsenic
Arsenic
Arsenic

WG62478QCS
W G 6 2 4 7 8 I C S 2
W G 6 2 4 7 8 I C S 3
W G 6 2 4 7 8 I C S 4

QCS MS980526-9
I C S MS980526-6
I C S MS980526-6
ICS MS980526-6

6 / 1 5 / 9 8 9:07:00 PM
6 / 1 5 / 9 8 10:32:00 PM
6 / 1 6 / 9 8 12:18:00 AM
6 / 1 6 / 9 8 1:19:00 AM

0.05
0.1
0.1
0.1

0.0487
0.0983
0.104
0.104

97.4
98.3
104.1
103.5

90
90
90
90

110
110
110
110

A C Z F O R M I I - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t P r o j e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
A l k a l i n i t y a s C a C O S
M e t h o d M2320B

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Calibration Verification-
Control Samples

W G 6 2 8 1 0 C C V 1
W G 6 2 8 1 0 C C V 4
W G 6 2 9 6 4 C C V 1

CCV
CCV
CCV

^̂ M^̂ E^BBBtê ŵS

WC980508-1
WC980508-1
WC980508-1

I n B H S f i f l G ^ I I B H I B B & B B ^ H f i H l ^ ^ B ia ^ ^ B B i i i B f f l B l f l H S S i
6/1 8/98 6:46:00 PM
6/1 8/98 8:42: 0 0 P M
6 / 2 0 / 9 8 2:39:00 AM

S S M P i l i
82
82
82

ilii«ii«»i«
^jfiHjfiffl it»i j it t * 8j§sgi!ISa B j M k S - f f i S m B B J j J B J H H j E g j l B S W89.8

88.9
88.9

L ^ i S i i ^ j S ^ i J f f l Bj j B f i j H J l a K l j J B B J b H J J B ^ ^ m
109.5
108.4
108.4

r C o n t r o I ' l
BSMBlBiff i iBS

90
90
90

Limit s , % i Q

110
110
110

Carbon, total organic (TOC)
Method M415.1 O x i d a t i o n / I R

W G 6 2 5 3 3 I C V I C V WC980528-2
W G 6 2 5 3 3 C C V 1 CCV WC970609-1
W G 6 2 5 3 3 C C V 2 CCV WC970609-1

E ^ H i l l f f f i B B i i S W B B ^
EJiEBimi^i^S^^^BD^^^SSXStSGBDBaBiffl^BlB^^^I^^HH6 / 1 5 / 9 8

6 / 1 5 / 9 8
6 / 1 5 / 9 8

S S : 5 : i - ; r : ; V ; r : - ; ' 3 ® ! «• • : . . ^ r i ' . - ? - . - ' r f ^ « *
QBBlHB^B^BlBfll^^^^Bl71

40
40

entiBtion ^Cm.̂-.̂ •.".o-VC,-..̂ . i -• , - . . ; , - " ^ - ; - - ' ' ^j J H g m t E i E aEw^wB^BHHBnEi72.0
39.0
42.0

- l / f ^ V J v ^ ' ^ ^ - ^ i v i ' kl i i l i s S l g S S : ;
101.4
97.5
105

' C p r t f e o t :
a S B B g f f i B B B f l J

90
90
90

t f m i t s , * / o i Q
HBBaflBUH110

110
110

C h l o r i d e
Method M325.2 - Color ime tr i c (RFA)

W G 6 3 0 1 5 I C V
W G 6 3 0 1 5 C C V 1

I C V
CCV

^jSSg^gg^?;^^

WC980613-5
WC980613-5

6 / 2 2 / 9 8
6 / 2 2 / 9 8

|HB[MiBHIB^^^8^^^^^Hilj||j^m
11:34:01 AM 51.6 48.0
11:50:00 AM 50 49.2

/ L ) : S ; x r : -•TS.HGcmtror
ft^Oj^"V«.ii"r--: LJsweir-c

93 90
98.3 90

-imitei % i Q
S h i p p e r ' : ; [ > ' • '
•RQBB|

110

C o n d u c t i v i t y @25C
— Method M 1 2 0 . 1 - M e t e r

i l l f i i i & O i
W G 6 2 8 1 0 C C V 3
W G 6 2 8 1 0 C C V 6

La*^Ss

sUmi
CCV
CCV

^*Fif§^E££S^9H
SMBBBMBBiHi

WC980617-2
WC980617-2

B>3YM??^?5 i^Tl l ^KEMHISft l iU
v.-;rO;:'"'S;^;. :;-- >•••> :i>""': "•*->- -: -v-":-r'

6/1 8/98 6:55:00 PM
6/1 8/98 8:51 :00 PM

•. i ^Cto^^ ib^d ivKurnhcStemJiy'S-;^;! ' tControi;Limits,'-%"i Q

1413
1413

i*JPoiind *j
1460
1420

fQi fRed^%) ;

103.1
100.6

|""Xbwerf
90
90

»S U p p e r |-
110
110

l i e n t !

REPQC001.07.97.03
A C Z F O R M I I - I N 16



^ I n o r g a n i c
GtG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
A C 2 P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Aqueous
Wet Chemistry
Calibration Verification-
Control Samples

N i t r a t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

rgjj&jlSiijijiiisiiM
W G 6 2 4 3 6 I C V
W G 6 2 4 3 6 C C V 2
W G 6 2 4 3 6 C C V 3

N i t r i t e as N
M e t h o d M300.0

W G 6 2 4 3 6 C C V 2
W G 6 2 4 3 6 C C V 3

^S^SJ^a^pepRGNJ.SCNSS: 1 ;:& ' > f « * ' ) j : , * { ? £ i W ^ v > M V . . i-. .? ' . j. V} .:•**$&* ':..<•'.:••..•• ••-.'- •-•.•••'.--..'. .

I C V IC980609-2
CCV IC980609-1
CCV IC980609-1

- Ion C h r o m a t o g r a p h y

CCV IC980609-1
CCV IC980609-1

Analysis Date:;:;;; ..; ;• :.•."".• i
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

^riialysiS:Dat^U-->^Ofi;- :: i-;y:;. .:,--.-•.- ... vix:-1. "";..-.:• • •'•-.-,. :l^lv^.,,.:.; ,,rr:-^;;.:/:;;:^v^:
;;̂ :̂ î:::-; . - ' - . ' . • • ' - • " • • & & ' £ • • • ' . : ' . • • " - ' > : • • . ' • • • •

6 / 1 5 / 9 8
6 / 1 5 / 9 8

. . ' : . . . . : doricehtrition -(ms/L)
• ' • ' : ' True^^: r v ; : F o u r i d S r ; V Q f

3.62 3.66
2.26 2.42
2.26 2.44

> / ; v J^rwentraaon-Xmg/L}
•••^••^it^^^^f6una-ljS^ tif

3.04 3.20
3.04 3.24

iS-V^i'.:^ :"
Rec.{%)'

101.1
107.1
108

R T C ; $ S ) ; : J
105.3
106.6

Control Limits , % i ' Q
.Lower : U p p e r |

90 110
90 110
90 110

"Control Limi t s , % tQ;iLower r . U p p e r - . |
90 110
90 110

N i t r o g e n , ammonia
M e t h o d M350.1 - Automated Phenate
«j|«g-4 af^S

W G 6 2 9 7 2 I C V
W G 6 2 9 7 2 C C V 1
W G 6 2 9 7 2 C C V 2

^^£^^&ki^t^.'^ryyj i^^^j^M"'/- :SGfJff ^"^ -' • ••-
^^^'^^^^^^'.^~jC^^'^"r^.-'': . . v " - ' " . ; ' ' ; • : - ( . : ; ' , . . .

ICV WC980520-2
CCV WC980401-2
CCV WC980401-2

Analys i s Date"1 ; • ; iu l ; ^ ^ ' ^ ; r - " v - l
6/1 9 / 9 8 1 0:57:51 PM
6/1 9/98 11:1 3:49 PM
6/1 9/98 11. -29:48 PM

^ -;::;: : ' C j o r i c e n t n a t i o n -(rng/L)
:v:-l Tjrue | |^ f e:;;F6undl s . s ;; : : .Q :

1.55 1.57
1.5 1.50
1.5 1.49

Rec<%)
101.5
100.2
99.3

Control Limits , % i Q
Lower : : U p p e r ]

90 110
90 110
90 110

V !
REPQC001.07.97.03

A C Z F O R M I I - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Aqueous
Wet Chemistry
Calibration Verification-
Control Samples

p H ( l a b )
M e t h o d M 1 5 0 . 1 - Elec trometr i c

W G 6 2 8 1 0 I C V
W G 6 2 8 1 0 C C V 2
W G 6 2 8 1 0 C C V 5

iSp^js igl lEi^
&4;5iijiSSQ«^SxS;^ i-W^>--«»E?5::--,-i.,:>i .; ,. .. .•••.., •- ':*:".,-•: i\,^~. "I .•• ' .• .:'.—,' "^i^^^'-S^j:^ /^ vSSSiJiiSS-'sK;,,-:

ICV WC980617-2
CCV WC980617-2
CCV WC980617-2

6 / 1 8 / 9 8 3:45:00 PM
6/1 8/98 6:50:00 PM
6/1 8/98 8:46:00 PM

7
7
7

.̂ -;r<>ry>.^-^'^- una&yx
7.03
7 02
7.02

J U g K e c ; ( % J ; - | •
100.4
100.3
100.3

Controld
iUowerT

90
90
90

Limit s ,% j Q -
f l i p p e r : j . • • • - • : • •

110
110
110

S u l f i d e as S
Method SM427C - M o d i f i e d , M e t h y i e n e Blue

Control i a m l t s , ' % Q.:

W G 6 2 5 9 7 C C V 1 CCV WC980615-1 6 / 1 5 / 9 8 0.214 0.202 94.4 90 110

V I A C 2 F O R M I I - I N
REPQC001.07.97.03



inorganic
|SC|Surnmary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Calibration Verification -Blanks
Cover Page

A C Z P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Metal Analy s i s
M e t a l s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Dis so lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemis try
A l p h a b e t i c a l by Parameter

Page
20

29

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r instrumental problems.Re-analysi s da ta i m m e d i a t e l y f o l l o w s i n i t i a l QC data as out l ined in above sequence.

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - Hydride
Calibration Verification-Blanks

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

S e l e n i u m , total recoverable
M e t h o d S M 3500-Se C , A A - H y d r i d e

W G 6 3 1 0 3 I C B
W G 6 3 1 0 3 C C B 1
W G 6 3 1 0 3 C C B 2

I C B
CCB
CCB

6 / 2 5 / 9 8 2:08:00 PM
6 / 2 5 / 9 8 2:26:00 PM
6 / 2 5 / 9 8 2:43:00 PM

0.001
0.001
0.001

0.0001
0.0000
0.0000

-0.002
-0.002
-0.002

0.002 m g / L
0.002 mg/L
0.002 m g / L

ACZ F O R M 111 - IN
REPQC001.07.97.03



j Q Q S u m m a r y
0400 Downhill Drive
teamboat Springs, CO 80487

Matrix
A n a l y s i s G r o u p

Aqueous
Metals - ICPtOO; 334-5493

ax: (970) 879-2216 QC Report Calibration Verification-Blanks
CZ P r o j e c t * L18846
C Report ID QC1759-E
ient American Geological Services, Inc.

l i en t Pro j e c t ID French Gulch
ate Received 6/9/98
ate Reported 7/6/98
dissolved M e t a l s
ethod M200.7 I C P

uminum W G 6 2 4 8 7 I C B
uminum WG62487CCB1
uminum WG62487CCB2
uminum WG62484ICB

l u m i n u m WG62484CCB13
l u m i n u m WG62484CCB21

admium WG624871CB
admium WG62487CCB1
admium WG62487CCB2
admium W G 6 2 4 8 4 I C B
admium WG62484CCB13
admium WG62484CCB21

alcium
alc ium
alc ium
a l c ium
alcium
alc ium

on
on
on
on
on
on

' i f t c z i
/

WG62487ICB
WG62487CCB1
WG62487CCB2
W G 6 2 4 8 4 I C B
WG62484CCB13
WG62484CCB21

W G 6 2 4 8 7 I C B
WG62487CCB1
WG62487CCB2
W G 6 2 4 8 4 I C B
WG62484CCB13
WG62484CCB21

' j p f e n t l
|

«§?QO3yf3ieW:w^st,
I C B

CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
C C B
CCB

A n a l y s i s Date • '
~. .:,-^-:- :.^ .; ,-• ..•-;..

6/1 2/98 12: 12:00 AM
6 / 1 2 / 9 8 1:07:00 AM
6 / 1 2 / 9 8 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6:1 5:00 AM

6/1 2/98 12: 12:00 AM
6/1 2/98 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6:1 5:00 AM

6/1 2/98 12: 12:00 AM
6/1 2/98 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6:1 5:00 AM

6/1 2/98 12: 12:00 AM
6/1 2/98 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6:1 5:00 AM

A C Z F O R M

• . : • — ' • £ . - • : • Concentration « ' • ' S ' ^ ^ - r ^ C b n t r o ! Limits^—
' . ; . - • ' . : ' ' ...:..._..-,!•£• • . . ' mini; ' 3 *• ...,..-.•. , _ | V J U L i . ••• -~?r

0.03
0.03
0.03
0.03
0.03
0.03

0.003
0.003
0.003
0.003
0.003
0.003

0.2
0.2
0.2
0.2
0.2
0.2

0.01
0.01
0.01
0.01
0.01
0.01

I I I - I N

S S H W B S S H i
^ g i g S i S f t l t l r f ^

-0.01476
-0.00254
0.00058
-0.00641
-0.00839
-0.01034

-0.00047
0.00000
-0.00047
0.00129
0.00086
0.00000

0.01203
0.01871
0.01604
0.00875
0.00625
0.01126

0.00003
-0.00394
-0.00336
0.00107
-0.00495

: -^-Q;}': ';^ Lower; ,-;;;
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03

-0.003
-0.003
-0.003
-0.003
-0.003
-0.003

-0.2
-0.2
-0.2
-0.2
-0.2
-0.2

-0.01
-0.01
-0.01
-0.01
-0.01

-0.00276 -0.01

;
; v U p p e r -

0.03
0.03
0.03
0.03
0.03
0.03

0.003
0.003
0.003
0.003
0.003
0.003

0.2
0.2
0.2
0.2
0.2
0.2

0.01
0.01
0.01
0.01
0.01
0.01

U n i t s Q

m g / L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
m g / L
mg/L
m g / L

m g / L
m g / L
m g / L
m g / L
m g / L
mg/L

f S i a g a i f f
i 21 I

REPQC001.07.97.03



*;•;*:."•,••-•• ••• • ••• - • •• '•-«•• •• • -•-; ^Inorganic
X3G? Su rntn ary

0400 Downhill Drive
teamboat Springs, CO 80487

300) 334-5493
ax: (970) 879-2216
CZ Proj e c t # L18846
C Report ID QC1759-E

Matr ix Aqueous

iient American Geological Services,
l i e n t Proj e c t ID French Gulch
ate Received 6/9/98
ate Reported 7/6/98
J i s s o l v e d M e t a i s
ethod M200.7 ICP

ead W G 6 2 4 8 7 I C B
ead W G 6 2 4 8 7 C C B 1
ead WG62487CCB2
ead W G 6 2 4 8 4 I C B
ead WG62484CCB13
ead WG62484CCB21

agnes ium W G 6 2 4 8 4 I C B
agnesium WG62484CCB13
agnesium WG62484CCB21
agnes ium W G 6 2 8 5 9 1 C B

l a g n e s i u m W G 6 2 8 5 9 C C B 1
agnesium W G 6 2 8 5 9 C C B 2

langanese W G 6 2 4 8 4 I C B
langanese W G 6 2 4 8 4 C C B 1 3
langanese WG62484CCB21
langanes e W G 6 2 8 5 9 1 C B
/ l a n g a n e s e W G 6 2 8 5 9 C C B 1
langane s e W G 6 2 8 5 9 C C B 2

l ickel W G 6 2 4 8 7 I C B
ickei WG62487CCB1

lickel W G 6 2 4 8 7 C C B 2
J i c k e l W G 6 2 4 8 4 I C B
J i c k e l WG62484CCB13
J i c k e l WG62484CCB21

t t ^ 2 j f C . f i e r i t ! i7\ i

B | l l 3 5 j | ? r S ' ^ B S W
!cjjB@!BBI8@Biii!jSBH

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
C C B

Inc.

^^^J^^^^S^HS^^HH B S D l f f l H M r a ^ B f i^H^R^9^Bra^HHBnKQufiwBUH^^^^Bns^^MnBfl

6 / 1 2 / 9 8 12:12:00 AM
6 / 1 2 / 9 8 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6: 15:00 AM

6/1 3/98 3:53:00 AM
6 / 1 3 / 9 8 5:43:00 AM
6/1 3/98 6: 15:00 AM
6/1 8/98 5:09:00 PM
6/1 8/98 6:03:00 PM
6/1 8/98 6:58:00 PM

6 / 1 3 / 9 8 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6: 15:00 AM
6 / 1 8 / 9 8 5:09:00 PM
6/1 8/98 6:03:00 PM
6 / 1 8 / 9 8 6:58:00 PM

6/1 2/98 12:12:00 AM
6/1 2/98 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6 / 1 3 / 9 8 5:43:00 AM
6/1 3/98 6:1 5:00 AM

ACZ F O R M

A n a l y s i s
QC

I K Q H B K
t l i i i D i H H H M M w ^0.04

0.04
0.04
0.04
0.04
0.04

0.2
0.2
0.2
0.2
0.2
0.2

0.005
0.005
0.005
0.005
0.005
0.005

0.01
0.01
0.01
0.01
0.01
0.01

I I I - I N

G r o u p
Report

: i i t i l j f c i i l f i l J J m
| j S 8 ( a g » T * J l T » J2 2 £ g £ 8 f f i & f l B l l l-0.03038

0.01257
-0.02514
-0.02872
0.00396

-0.02574

-0.01128
0.00925
0.00178
0.03778
0.06081
0.03781

-0.00140
-0.00323
-0.00237
0.00069
0.00196
0.00069

0.00000
-0.00208
-0.00206
0.00115
0.00270
-0.00274

Metals - ICP
Calibration Verification-Blanks

:. y.t,v- • "•/»V't-;fc '-'••;./•* LJ _j. _ _ •-:-̂ ,; , . ;. | • .T-. . .; ;,* --i* O ntTO
- f t l & S&p^©r,:§:

-0.04
-0.04
-0.04
-0.04
-0.04
-0.04

-0.2
-0.2
-0.2
-0.2
-0.2
-0.2

-0.005
-0.005
-0.005
-0.005
-0.005
-0.005

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

Limit s 4v
S ^ / U p p e r - a A

0.04
0.04
0.04
0.04
0.04
0.04

0.2
0.2
0.2
0.2
0.2
0.2

0.005
0.005
0.005
0.005
0.005
0.005

0.01
0.01
0.01
0.01
0.01
0.01

i U n i t s [Q

m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
m g / L

22
REPQC001.07.97.03



; inorganic
j Q C S u r n m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Projec t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
Dissolved M e t a l s
Method M200.7 ICP

Potas s ium
Potas s ium
Potass ium
Potass ium
Potass ium
Potass ium

S o d i u m
S o d i u m
S o d i u m
S o d i u m
S o d i u m
S o d i u m

Zinc
Zinc
Zinc
Zinc
Zinc
Z i n c

W G 6 2 4 8 7 I C B
W G 6 2 4 8 7 C C B 1
WG62487CCB2
W G 6 2 4 8 4 I C B
WG62484CCB13
WG62484CCB21

W G 6 2 4 8 7 I C B
WG62487CCB1
WG62487CCB2
W G 6 2 4 8 4 I C B
WG62484CCB13
WG62484CCB21

W G 6 2 6 1 1 I C B
W G 6 2 6 1 1 C C B 1
W G 6 2 6 1 1 C C B 2
W G 6 2 8 5 9 I C B
W G 6 2 8 5 9 C C B 1
W G 6 2 8 5 9 C C B 2

a S j B f l B j H B J S E

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
C C B

I C B
CCB
CCB

I C B
CCB
CCB

I C B
CCB
CCB

• ; A n a l y s i s D a t e A , ' . ^
j i > ' ; : > - . ; ' • . ' " . ' / - • . ' • ' - ' • - . ' : * ; " , . • • * ' " " ' - " '

6/1 2/98 12: 12:00 AM
6/1 2/98 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6:1 5:00 AM

6 / 1 2 / 9 8 12: 12:00 AM
6/1 2/98 1:07:00 AM
6/1 2/98 2:02:00 AM
6/1 3/98 3:53:00 AM
6/1 3/98 5:43:00 AM
6/1 3/98 6:1 5:00 AM

6 / 1 5 / 9 8 6:02:00 PM
6/15/98 6:56:00 PM
6/1 5/98 7:51 :00 PM
6/18/98 5:09:00 PM
6/1 8/98 6:03:00 PM
6/1 8/98 6:58:00 PM

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICP

QC Report Calibration Verification-Blanks

: ; j ; : V , " ' - " C O r f i; S . M D L : : |
0.3
0.3
0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.3
0.3
0.3

0.01
0.01
0.01
0.01
0.01
0.01

j e n t r a t J o n • .- : ^. '<"g?f-:" ;r';r ' : •; -TVjifS&Found-, -«;Q
-0.01249
-0.03748
-0.02915
-0.02186
0.01311
0.01749

-0.01034
-0.01089
0.01361
0.00290
0.02549
0.01796

-0.00169
-0.00171
-0.00086
-0.00039
-0.00117
0.00037

v . Contro
:' .-ite:LoWer;;:>

-0.3
-0.3
-0.3
-0.3
-0.3
-0.3

-0.3
-0.3
-0.3
-0.3
-0.3
-0.3

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

' O m i t s
: t i p p e t ;

0.3
0.3
0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.3
0.3
0.3

0.01
0.01
0.01
0.01
0.01
0.01

Unit s Q

m g / L
m g / L
m g / L
m g / L
mg/L
mg/L

m g / L
mg/L
mg/L
m g / L
mg/L
m g / L

m g / L
mg/L
m g / L
mg/L
mg/L
m g / L

REPQC001.07.97.03
A C Z F O R M I I I - I N



i C t C I S u m m a r y
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Calibration Verification-Blanks

ACZ Proj e c t #
QC Report ID
Cl i en t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/W8

T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P

^g^pgpCJTy^r

A l u m i n u m W G 6 3 2 3 2 I C B I C B
A l u m i n u m W G 6 3 2 3 2 C C B 1 C C B

C a d m i u m W G 6 3 2 3 2 I C B I C B
C a d m i u m W G 6 3 2 3 2 C C B 1 C C B

I r o n W G 6 3 2 3 2 1 C B I C B
I r o n W G 6 3 2 3 2 C C B 1 C C B

Lead W G 6 3 2 3 2 I C B I C B
Lead W G 6 3 2 3 2 C C B 1 CCB

Mangane s e W G 6 3 2 3 2 1 C B I C B
Mangane s e W G 6 3 2 3 2 C C B 1 CCB

N i c k e l W G 6 3 2 3 2 I C B I C B
N i c k e l W G 6 3 2 3 2 C C B 1 CCB

Zinc WG633301CB I C B
Z i n c WG63330CCB1 CCB

^Analysi s DateS* " -"": '-.

6/24/98 9: 1 1 : O O P M
6 / 2 4 / 9 8 1 0:04:00 PM

6/24/98 9: 1 1 : O O P M
6 / 2 4 / 9 8 1 0:04:00 PM

6/24/98 9:1 1:00 PM
6 / 2 4 / 9 8 1 0:04:00 PM

6/24/98 9: 1 1 : O O P M
6 / 2 4 / 9 8 1 0:04:00 PM

6/24/98 9: 1 1 : O O P M
6 / 2 4 / 9 8 1 0:04:00 PM

6/24/98 9:1 1:00 PM
6 / 2 4 / 9 8 1 0:04:00 PM

6/25/98 5:58:00 PM
6 / 2 5 / 9 8 6:51 :00 PM

; ; A : ; J ; . G C
^MDL :

0.03
0.03

0.003
0.003

0.01
0.01

0.04
0.04

0.005
0.005

0.01
0.01

0.01
0.01

> h < ; H n t r a l f o n - ! v - . : ' - . g i ; - ; ' ; -
§||ifef-tound • ?;«fCi;;

-0.01502
-0.01584

-0.00143
-0.00271

0.00038
0.00308

-0.00846
-0.00916

-0.00048
0.00048

-0.00155
0.00221

-0.00008
0.00085

^S^pontfol.1
;-?gOayyerj j;;fe

-0.03
-0.03

-0.003
-0.003

-0.01
-0.01

-0.04
-0.04

-0.005
-0.005

-0.01
-0.01

-0.01
-0.01

.units
•^Upper,

0.03
0.03

0.003
0.003

0.01
0.01

0.04
0.04

0.005
0.005

0.01
0.01

0.01
0.01

U n i t s

m g / L
mg/L

m g / L
mg/L

mg/L
mg/L

m g / L
mg/L

mg/L
m g / L

mg/L
mg/L

mg/L
mg/L

af iz^agi i eh t i
REPQC001.07.97.03
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^Inorganic
;(3C Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t* L 18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
Dissolved M e t a l s
Method M200.8 ICP-MS

Arsenic
A r s e n i c
Arseni c
Arsenic

Chromium
Chromium
Chromium

C o p p e r
C o p p e r
Copper
C o p p e r

S i l v e r
S i l v e r
S i l v e r
S i l v e r

W G 6 2 4 7 6 I C B 1
W G 6 2 4 7 6 I C B 2
WG624761CB3
WG62476ICB4

W G 6 2 6 8 8 I C B 1
W G 6 2 6 8 8 I C B 2
W G 6 2 6 8 8 I C B 3

WG62476ICB1
W G 6 2 4 7 6 I C B 2
W G 6 2 4 7 6 I C B 3
W G 6 2 4 7 6 I C B 4

W G 6 2 4 7 6 I C B 1
W G 6 2 4 7 6 I C B 2
W G 6 2 4 7 6 I C B 3
W G 6 2 4 7 6 I C B 4

i^GTypi;

I C B
I C B
I C B
I C B

I C B
I C B
I C B

I C B
I C B
I C B
I C B

I C B
I C B
I C B
I C B

g - J A r i a l y s ' s.T)at»i^' i v ;;:."v. ;.

6/1 6/98 5:24:00 AM
6 / 1 6 / 9 8 7:06:00 AM
6/1 6/98 8:52:00 AM
6 / 1 6 / 9 8

6 / 1 6 / 9 8
6/17/98

9:42:00 AM

11:32:OOPM
1:16:00 AM

6/1 7/98 2:1 5:00 AM

6 / 1 6 / 9 8 5:24:00 AM
6 / 1 6 / 9 8 7:06:00 AM
6/16/98 8:52:00 AM
6 / 1 6 / 9 8 9:42:00 AM

6/1 6/98 5:24:00 AM
6/1 6/98 7:06:00 AM
6 / 1 6 / 9 8
6 / 1 6 / 9 8

8:52:00 AM
9:42:00 AM

Matrix
A n a l y s i s G r o u p

QC Report

: • ' « ' A : : ' Com:
v-x-MDLs,^

0.001
0.001
0.001
0.001

0.0002
0.0002
0.0002

0.001
0.001
0.001
0.001

0.0001
0.0001
0.0001
0.0001

S n t r a t i o n ? T
I l l - F o u n d,».<••' .--

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

' ''::~t^ -^-JCorrtro
r^iQ- .^Lpwer^V"-

-0.00001 -0.0022
-0.00003 -0.0022
0.00006 -0.0022
0.00019 -0.0022

-0.00008 -0.00044
0.00017 -0.00044
-0.00003 -0.00044

-0.00003 -0.0022
-0.00006 -0.0022
-0.00003 -0.0022
0.00005 -0.0022

0.00001 -0.00022
0.00001 -0.00022
0.00001 -0.00022
0.00033 -0.00022

U n f i t s .:«; : U p p e r
0.0022
0.0022
0.0022
0.0022

0.00044
0.00044
0.00044

0.0022
0.0022
0.0022
0.0022

0.00022
0.00022
0.00022
0.00022

Unit s Q

mg/L
mg/L
mg/L
m g / L

m g / L
m g / L
mg/L

mg/L
m g / L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L X

7
REPQC001.07.97.03
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0400 Downhill Drive
teamboat Springs, CO 80487

SCO) 334-5493
ax: (970) 879-2216
CZ Projec t #

!C Report ID
l i e n t
l i e n t P r o j e c t I D
ate Received
ate Reported

L18846
QC1759-E
American Geological Services,
French Gulch
6/9/98
7/6/98

Inc.

Analysi s
QC

Matrix
Group

Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

"otal Recoverable M e t a l s
l e t h o d M200.8 I C P - M S

ntimony
nt imony
nt imony
nt imony

hromium
hromium
hromium
hromium

o p p e r
o p p e r
o p p e r
o p p e r

l o l y b d e n u m
l o l y b d e n u m
l o l y b d e n u m
l o l y b d e n u m

ilver
i l v er
i lver

>ilver

AC5& ClientT '

"y^^^i^^HSm^SSi^SSS^S^^M
W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 6 6 0 I C B 1
W G 6 2 6 6 0 I C B 2

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

W G 6 2 4 7 8 I C B 1
WG624781CB2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

S s S ' ^ S a l f e i .^s^^v;;;;'^^^^^; •.:
I C B
I C B
I C B
I C B

I C B
I C B
I C B
I C B

I C B
I C B
I C B
I C B

I C B
I C B
I C B
I C B

I C B
I C B
I C B
I C B

Analys i s Date&iL ^SZs*
^̂ ••.:̂ î |;
6/1 5/98 8:59:00 PM
6/1 5/981 0:41 :OOPM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

6/1 5/98 8:59:00 PM
6/1 5/981 0:41 :00 PM
6/1 6/98 9:1 2:00 PM
6 / 1 6 / 9 8 10:57:00 PM

6/1 5/98 8:59:00 PM
6 / 1 5 / 9 8 10:41:00 PM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

6/1 5/98 8:59:00 PM
6/1 5/981 0:41 :00 PM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

6 / 1 5 / 9 8 8:59:00 PM
6/1 5/981 0:41 :00 PM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

A C Z F O R M I I I

' , ! : : . " i : : C 6 r T O i B t i r i a ^ d i V : S ; : : ; 5 £ i S } ' r S S X i 6 n t r 6 l i i m i t s ^ : - /
: ; • • • • • • • - V 3 S ! " ' " ' """" " - " • - • • • • ' " • ", v ^ : ' - M D L ' « ' ' g

0.0002
0.0002
0.0002
0.0002

0.0002
0.0002
0.0002
0.0002

0.001
0.001
0.001
0.001

0.0002
0.0002
0.0002
0.0002

0.0001
0.0001
0.0001
0.0001

- I N

jjjjiaaujfB BsggpBlal
0.00002 -0.00044
0.00001 -0.00044
0.00002 -0.00044
0.00001 -0.00044

-0.00003 -0.00044
-0.00013 -0.00044
-0.00006 -0.00044
0.00013 -0.00044

-0.00003 -0.0022
0.00089 -0.0022
0.00022 -0.0022
0.00017 -0.0022

0.00000 -0.00044
0.00001 -0.00044
0.00000 -0.00044
0.00000 -0.00044

0.00001 -0.00022
0.00001 -0.00022
0.00001 -0.00022
0.00000 -0.00022

'••'• U p p e r •'':•
0.00044
0.00044
0.00044
0.00044

0.00044
0.00044
0.00044
0.00044

0.0022
0.0022
0.0022
0.0022

0.00044
0.00044
0.00044
0.00044

0.00022
0.00022
0.00022
0.00022

U n i t s Q

m g / L
m g / L
m g / L
m g / L

m g / L
m g / L
m g / L
m g / L

m g / L
m g / L
m g / L
m g / L

mg/L
m g / L
m g / L
m g / L

m g / L
mg/L
mg/L
m g / L

*FSge5j3-!•£s^£$5s«*>fe93&
26
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; I n o r g a n i c
pC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
Analys i s Group

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

T o t a l Recoverable M e t a l s
Method M200.8 ICP-MS

Uranium
U r a n i u m
Uranium
U r a n i u m

WG62478ICB1
WG624781CB2
WG624781CB3
W G 6 2 4 7 8 I C B 4

I f f i S W '^j-i
I C B
I C B
I C B
I C B

•j?:-Analysi s Date-s; ' . . , - : . ; . j
| i ^ i * K ' ; • - • • | v : ' ; ' ' - j

6/1 5/98 8:59:00 PM
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8

10:41:OOPM
12:27:00 AM
1:28:00 AM

wv Concentration ' • ™^:
. .:;,/ .,. .. ...- ^^~c;--:-.--"—:- - .:.--...•- --: . .•:./ ,wmtMsliM

0.0001
0.0001
0.0001
0.0001

K^iESiB iR*^^jT*^BI™™.^ ^
0.00000
0.00001
0.00001
0.00001

T.r.. Control Limits •
i :-TLbwer->-:

-0.00022
-0.00022
-0.00022
-0.00022

U p p e r ;
0.00022
0.00022
0.00022
0.00022

1 U n i t s
1

mg/L
m g / L
mg/L
mg/L

V a n a d i u m
V a n a d i u m
Vanadium
V a n a d i u m

W G 6 2 4 7 8 I C B 1 ICB 6 / 1 5 / 9 8 8:59:00 PM 0.0002 0.00004 -0.00044
W G 6 2 4 7 8 I C B 2 ICB 6 / 1 5 / 9 8 10:41:00 PM 0.0002 -0.00014 -0.00044
WG624781CB3 ICB 6/16/98 12:27:00 AM 0.0002 0.00014 -0.00044
W G 6 2 4 7 8 I C B 4 ICB 6 / 1 6 / 9 8 1:28:00 AM 0.0002 0.00011 -0.00044

0.00044 mg/L
0.00044 mg/L
0.00044 mg/L
0.00044 m g / L

A C Z F O R M I I I - I N
REPQC001.07.97.03



£tC Surnmary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M6020 I C P M S

: Concentration ; : ::Cohtr<iI Limits ••

Arseni c
Arsenic
Arsenic
Arseni c

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

ICB 6 / 1 5 / 9 8 8:59:00 PM
1CB 6/15/9810:41:00 PM
ICB 6 / 1 6 / 9 8 12:27:00 AM
ICB 6 / 1 6 / 9 8 1:28:00 AM

0.001
0.001
0.001
0.001

-0.00008
0.00006
0.00029
0.00007

-0.0022
-0.0022
-0.0022
-0.0022

0.0022 m g / L
0.0022 m g / L
0.0022 m g / L
0.0022 m g / L

/ ! A C Z F O R M I I I - I N
REPQC001.07.97.03



inorganic
"I^C Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Calibration Verification-Blanks

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported
A l k a l i n i t y as
M e t h o d M2320B

W G 6 2 8 1 0 I C B
W G 6 2 8 1 0 C C B 2
W G 6 2 8 1 0 C C B 4
W G 6 2 9 6 4 I C B
WG62964CCB3

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6M8

CaCO3
••••̂••••••••̂l
^ S ^ ^ S p e l ^ ^ S l i S s S A r i a f ^ ? s - P a t e ) : * ; ' ' : • . • X ? £ ( 0 ' r^mM^^^^^^^^mmmmiK^m

ICB 6/1 8/98 4:46:00 PM
CCB 6/1 8/98 7:03:00 PM
CCB 6/1 8/98 8:59:00 PM
ICB 6 / 1 9 / 9 8 11:1 1:00 PM
CCB 6/20/98 2:56:00 AM

B|l!«QBpl̂ |̂
2 2.6300 -4 4 mg/L
2 4.2700 -4 4 mg/L X
2 4.1800 -4 4 mg/L X
2 3.4500 -4 4 mg/L
2 3.0000 -4 4 mg/L

Carbon, total organic ( T O G )
Method M415.1 O x i d a t i o n / I R

W G 6 2 5 3 3 I C B I C B

c!S$i>e^^s|S-;4^Anaiy^Bate^&; •, •
*;&*; ??.~£: :••*:;•&&.!?;.• Stii'z : - . ' • ' " . ' • • - . . * • • " ' : • * ' • " ' ' • ' " ' • • ' ' ; ' " ' ' • '^ s S ^ l ^ i ^ S f d S s ^ ^ V ' ^ ' ' ? ' ' - " ' - • f & Z S L ' K : ' ' ' • ? • ' • • • • . ' - " " " ; : - ' " • ' - • - ' - : - • •ipN^^^i^^HSKSB^MniBliltHBHIH

6 / 1 5 / 9 8
WG62533CCB1 CCB 6 / 1 5 / 9 8
W G 6 2 5 3 3 C C B 2 C C B 6 / 1 5 / 9 8

. ~ ' . * ^ % - : - - . j ' ; . . ; x : V - . '
MHHuarauu 1

1
1

Concentration : '.-. -'. '. :

0.000
0.000
0.000

: L . v Control ^Limits . ' . . - ' .
.Lower* " — —-1

-1
-1

: upper1
1
1

I Unit s j Q
I

mg/L
mg/L
mg/L

C h l o r i d e
M e t h o d M325.2 - Color imetr i c (RFA)

j j j y ^ F s l Concentration Control Limit s i U n i t s iQ

W G 6 3 0 1 5 I C B
W G 6 3 0 1 5 C C B 1

I C B
CCB

6/22/9811:35:21 AM
6 / 2 2 / 9 8 11:51:20 AM

-1.1750
-1.1350

-2
-2

mg/L
mg/L

A C Z F O R M I I I - I N
REPQC001.07.97.03



. . . . . . . _Qp^urnmary
30400 Downhill Drive Matrix Aqueous
steamboat springs, co 80487 A n a l y s i s G r o u p Wet Chemistry
(800) 334-5493Fax: (970) 879-2216 QC Report Calibration Verifi
ACZ Pro j e c t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
C o n d u c t i v i t y @25C
M e t h o d M 1 2 0 . 1 - Meter

W G 6 2 8 1 0 I C B
W G 6 2 8 1 0 C C B 1
W G 6 2 8 1 0 C C B 3

^^f^CS^^:?|Sif5*:"r-AhalssIs:Date.-i"-~- ' . ::I:;-\^|::^y;\;;...Cpiticer*r^^
^^^^^§^^g^^^^/5rv^;-.^SKc-.-x-i.-&-V.-;i -•:"•• ,;:i.:';;lJ^;;:. JflDL:;;::i:;:,^

ICB 6/1 8/98 4:36:00 PM 1 2.7470 -5
CCB 6 / 1 8 / 9 8 6:59:00 PM 1 2.8990 -5
CCB 6 / 1 8 / 9 8 8:55:00 PM 1 3.0390 -5

cation-Blanks

n i f t s l ; ; ,» U n i t s iC
p p p e r i i i , ' ; • : : .-•.•.;.~|-

5 hos/cm
5 hos/cm
5 hos/cm

N i t r a t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

-
W G 6 2 4 3 6 I C B
W G 6 2 4 3 6 C C B 2
WG62436CCB3

- S ' r ^ i g i ^ B l c ^ g ' f r j f e f e ^ ^ ^

ICB 6 / 1 5 / 9 8 0.01 0.0160 -0.01
CCB 6 / 1 5 / 9 8 0.01 0.0160 -0.01
CCB 6 / 1 5 / 9 8 0.01 0.0000 -0.01

mits: sp;;;j Unite |Q
ppper:-:;J-':.::--v .1.

0.01 mg/L X
0.01 mg/L X
0.01 mg/L

N i t r i t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

W G 6 2 4 3 6 I C B
W G 6 2 4 3 6 C C B 2
WG62436CCB3

|||||pl8£i£|3^jpeis^^ l U n i t s iQ
.Si;!" : ; . x ; : - ' - 3%;:5fe;^-MDi-V ; ^:^|Fp^d^/;J^.l>;lio^rsiJp,i^

ICB 6 / 1 5 / 9 8 0.01 0.0110 -0.01
CCB 6 / 1 5 / 9 8 0.01 0.0140 -0.01
CCB 6 / 1 5 / 9 8 0.01 0.0000 -0.01

H i i l ^ S j i f f l T B I B I ^ B M
0.01 mg/L X
0.01 mg/L X
0.01 mg/L

N i t r o g e n , ammonia
Method M350.1 -Automated Phenate
g^l^^^^^^^flQC^yp^^ll^^n.als^isBate;:^ :.;•-' ^M:'^:^r^:::, Con(^tratiqn;K-^ ^|^;:";cpiritr6l..l:
|gj||||iĝ
W G 6 2 9 7 2 I C B
W G 6 2 9 7 2 C C B 1
W G 6 2 9 7 2 C C B 2

\/

ICB 6 / 1 9 / 9 8 10:59:11 PM 0.05 0.0100 -0.1
CCB 6/1 9/98 11:1 5:09 PM 0.05 0.0110 -0.1
CCB 6 / 1 9 / 9 8 1 1:31:08 PM 0.05 -0.0030 -0.1

A C Z F O R M I I I - I N

mlts ::---;" j U n i t s iC
U p p e r s 1 ' • : - I

0.1 mg/L
0.1 mg/L
0.1 mg/L

30
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Inorgani c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ P r o j e c t *
QC Report ID
Cli en t
C l i e n t Projec t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

S u l f i d e as S
Method SM427C - M o d i f i e d , M e t h y l e n e Blue

Concentration ••••

Aqueous
Wet Chemistry
Calibration Verification-Blanks

^Control Limi t s

W G 6 2 5 9 7 C C B 1 CCB 6 / 1 S / 9 8 0.02 0.000 -0.04
U p p e r
0.04 mg/L

A C Z F O R M I I I - I N
REPQC001.07.97.03



3G Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Spike Verification
Cover Page

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Metal A n a l y s i s
Metai s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a i s - I C P

Dissolved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

Page
33

41

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r instrumental problems.Re-analysis da ta i m m e d i a t e l y f o l l o w s i n i t i a l QC data as outlined in above sequence.

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Inorgani c
QOjBummary

Aqueous
Metals - Hydride
Spike Verification

A C Z P r o j e c t *
QC Report ID
C l i e n t
Client Project I D
Date Received
Date Reported
S e l e n i u m , to tal recoverable
M e t h o d S M 3500-Se C , A A - H y d r i d e

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

\°ec \ Control Limit s , % i Q
^:i ^wer̂ . U p p e r | .

L 1 8 7 9 5 - 1 O A S
L 1 8 7 9 5 - 1 O A S D
L.18861-01AS
L 1 8 8 6 1 - 0 1 A S D

AS
A S D

AS
A S D

11980316-5
11980316-5
11980316-5
11980316-5

6 / 2 5 / 9 8 2:17:00 PM
6 / 2 5 / 9 8 2:18:00 PM
6 / 2 5 / 9 8 2:36:00 PM
6 / 2 5 / 9 8 2:37:00 PM

0.02 U 0.0209
0.02 U 0.0217
0.02 0.004 B 0.0240
0.02 0.004 B 0.0242

m g / L 104.5 75
m g / L 108.5 75
m g / L 100 75
m g / L 101 75

125 Y
125 Y
125 Y
125 Y

^Client
A C Z F O R M I V - I N

REPQC001.07.97.03



0400 Downhill Drive
'teamboat Springs, CO 80487
800) 334-5493
'ax: (970) 879-2216

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICP

QC Report Spike Verification
CZ P r o j e c t * L18846

1C Report ID QC1759-E
l i ent American Geological Services, Inc.
l i en t P r o j e c t I D French Gulch
ate Received 6 / 9 / 9 8
ate Reported 7/6/98

)issolved Metal s
l e t h o d M200.7 I C P
|^^^^^^E^|i^arJaf|^^^^SC^aAnalysis.Date,;S^ I •&,--—: JK.:.C6^^aS<^^Si^^K^?f^y^\ ^Control Limits,% •:

l u m i n u m L1 8846-03AS AS
l u m i n u m L18846-03ASD
l u m i n u m L18791-09AS
l u m i n u m L 1 8 7 9 1 - 0 9 A S D

admium L1 8846-03AS
admium L18846-03ASD
admium L18791-09AS
admium L1 8791 -09ASD

al c ium
a l c ium
a l c i u m
alc ium

on
on
on
on

ead
ead
ead
ead

4G®!
^

L18846-03AS
L18846-03ASD
L18791-09AS
L 1 8 7 9 1 - 0 9 A S D

L18846-03AS
L18846-03ASD
L18791-09AS
L 1 8 7 9 1 - 0 9 A S D

L18846-03AS
L18846-03ASD
L18791-09AS
L 1 8 7 9 1 - 0 9 A S D

lii^L] \

A S D
AS

A S D

AS
A S D

AS
A S D

AS
A S D

AS
A S D

AS
A S D

AS
A S D

AS
A S D

AS
A S D

11980423-1
11980423-1
11980423-1
11980423-1

11980509-1
11980509-1
11980509-1
11980509-1

11980423-1
11980423-1
11980423-1
11980423-1

11980509-1
11980509-1
11980509-1
11980509-1

11980509-1
II980509-1
11980509-1
11980509-1

6/1 2/98 1:12:00 AM
6/1 2/98 1:17:00 AM
6/1 3/98 4:20:00 AM
6/1 3/98 4:25:00 AM

6/1 2/98 1:12:00 AM
6 / 1 2 / 9 8 1:17:00 AM
6/1 3/98 4:20:00 AM
6/1 3/98 4:25:00 AM

6/1 2/98 1:12:00 AM
6 / 1 2 / 9 8 1:17:00 AM
6/1 3/98 4:20:00 AM
6/1 3/98 4:25:00 AM

6 / 1 2 / 9 8 1:12:00 AM
6/1 2/98 1:1 7:00 AM
6/1 3/98 4:20:00 AM
6/1 3/98 4:25:00 AM

6 / 1 2 / 9 8 1:12:00 AM
6 / 1 2 / 9 8 1:17:00 AM
6/1 3/98 4:20:00 AM
6/1 3/98 4:25:00 AM

ACZ F O R M

1 0.1 B 1.07
1 0.1 B 1.07
1 U 1.01
1 U 1.01

0.5 0.009 B 0.455
0.5 0.009 B 0.473
0.5 U 0.489
0.5 U 0.493

90 435 488
90 435 502
90 0.6 B 89.4
90 0.6 B 89.6

1 142 131
1 142 135
1 0.04 B 1.05
1 0.04 B 1.05

1 U 0.940
1 U 0.993
1 U 1.02
1 U 0.986

I V - I N

m g / L
m g / L
mg/L
mg/L

mg/L
mg/L
m g / L
m g / L

m g / L
m g / L
m g / L
m g / L

m g / L
m g / L
m g / L
m g / L

m g / L
m g / L
m g / L
m g / L

96.9
96.8

100.6
101

89.3
92.7
97.7
98.7

59.2
74.8
98.6
98.9

-1060
-691

100.7
100.9

94
99.3

102.4
98.6

85
85
85
85

85
85
85
85

85
85
85
85

85
85
85
85

85
85
85
85

• ; U p p e r
115
115
115
115

115
115
115
115

115
115
115
115

115
115
115
115

115
115
115
115

| 34

Q

Y
Y

Y
Y

Z
Z
Y
Y

Z
Z
Y
Y

Y
Y

i p p

REPQC001.07.97.03



l n t d r g a i i i c

0400 Downhill Drive Matrix Aqueous
teamboat Springs, CO 80487m) 334-5493 A n a l y s i s G r o u p Metals - ICP
ax: (970) 879-2216 QC Report Spike Verification
CZ P r o j e c t * L18846
C Report ID QC1759-E
l i en t American Geological Services, Inc.
l i e n t Pro j e c t ID French Gulch
ate Received 6/9/98
ate Reported 7/6/98

( i s s o l v e d M e t a l s
ethod M200.7 ICP
^^^^^^^^^^^C|^pfC^^:Sqi^mnatysJs,Date;^; ;..'::. ;^.,:/;":~: . .Co^iitratipn;:;:;:-::^/ ^

.r™: ' A d d e c i ^ S a m ^ l J S ^ i r S ^ ^ ^ l p n i t s - ?
agnes ium L18795-08AS AS 11980423-1 6/1 3/98 5: 11:00 AM 50 3.1 51.7 m g / L
agnes ium L18795-08ASD ASD 11980423-1 6 / 1 3 / 9 8 5:15:00 AM 50 3.1 52.2 m g / L
agnes ium L18040-11AS AS 11980423-1 6 / 1 8 / 9 8 5:27:00 PM 50 1.9 51.9 m g / L
agnesium L1 8040-1 1ASD ASD 11980423-1 6 / 1 8 / 9 8 5:31:00 PM 50 1.9 51.7 m g / L
agnesium L18846-03AS AS 11980423-1 6/18/986:22:00 PM 50 26.8 75.3 m g / L
agnes ium L18846-04AS AS 11980423-1 6 / 1 8 / 9 8 6:31:00 PM 50 19.8 69.0 m g / L
agnesium L18846-05AS AS 11980423-1 6 / 1 8 / 9 8 6:40:00 PM 50 18.8 67.5 mg/L

anganese L18795-08AS AS 11980509-1 6 / 1 3 / 9 8 5:11:00 AM 0.5 U 0.501 mg/L
anganese L18795-08ASD ASD 11980509-1 6 / 1 3 / 9 8 5 : 1 5 : 0 0 AM 0.5 U 0.486 mg/L
anganese L1 8040-11 AS AS 11980509-1 6/1 8/98 5:27:00 PM 0.5 0.007 B 0.521 mg/L

langanese L 1 8 0 4 0 - 1 1 A S D ASD 11980509-1 6 / 1 8 / 9 8 5 : 3 1 : 0 0 PM 0.5 0.007 B 0.512 m g / L
anganese L18846-03AS AS 11980509-1 6/18/986:22:00 PM 0.5 8.66 8.81 m g / L
anganese L18846-04AS AS 11980509-1 6/18/986:31:00 PM 0.5 7.5 7.80 m g / L

langanese L18846-05AS AS 11980509-1 6 / 1 8 / 9 8 6:40:00 PM 0.5 7.3 7.44 m g / L

ickel L18846-03AS AS 11980509-1 6 / 1 2 / 9 8 1:12:00 AM 0.5 0.15 0.578 m g / L
ickel L18846-03ASD ASD 11980509-1 6 / 1 2 / 9 8 1:17:00 AM 0.5 0.15 0.597 m g / L
ickel L18791-09AS AS 11980509-1 6/13/984:20:00 AM 0.5 U 0.484 m g / L
ickel L18791-09ASD ASD 11980509-1 6/13/984:25:00 AM 0.5 U 0.490 mg/L

otassium L18846-03AS AS 11980423-1 6 / 1 2 / 9 8 1:12:00 AM 100 3.4 102 mg/L
otassium L18846-03ASD ASD 11980423-1 6 / 1 2 / 9 8 1:17:00 AM 100 3.4 103 m g / L
otassium L18791-09AS AS 11980423-1 6/13/984:20:00 AM 100 0.6 B 105 mg/L

' o t a s s i u m L 1 8 7 9 1 - 0 9 A S D ASD 11980423-1 6/13/984:25:00 AM 100 0.6 B 104 m g / L

" s i p S ' ^ * !
V | ACZ FORM IV - IN

;Rec:4%ji
97.2
98.2
99.9
99.7
97

98.4
97.4

100.1
97.2
102.7
101.1
29.1
60.7
28.8

85.6
89.4
96.8
98.1

98.3
99.7
104.4
103.2

Control Limits,% j Q
SLower^h-L

85
85
85
85
85
85
85

85
85
85
85
85
85
85

85
85
85
85

85
85
85
85

I p p e r - j
115 Y
115 Y
115 Y
115 Y
115
115
115

115 Y
115 Y
115 Y
115 Y
115 Z
115 Z
115 Z

115
115
115 Y
115 Y

115
115
115 Y
115 Y

35
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liiorgaiiic*
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals-1CP
Spike Verification

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t

L18846
QC1759-E
American Geological Services, Inc.

Proje c t I D
Date Received
Date Reported

French
6/9/98
7/6/98

Gulch

Dissolved M e t a l s
M e t h o d M200.7 I C P

f ^ S S S S J J j s j S S

S o d i u m L18846-03AS
S o d i u m L18846-03ASD
S o d i u m L18791-09AS
S o d i u m L 1 8 7 9 1 - 0 9 A S D

Zinc
Zinc
Zinc
Zinc
Zinc

L18846-02AS
L18846-02ASD
L18846-03AS
L18846-04AS
L18846-05AS

t^^^-T'^'^'--

J S l l l PySjj&jf&^iiR
AS

A S D
AS

A S D

AS
A S D

AS
AS
AS

BCJ\i /:SCN£ Analysi s Date £y ;i•*,::•".• ,• :, - ..^yff,^.- -. ,-- •*•• - .- . .>'>•'-• •
Eia--:i.;is^fc:-i£;,*>.!.:i«;P- ! - :-f;£l'~
11980423-1 6 / 1 2 / 9 8 1 :12:00 AM
11980423-1 6/1 2/98 1 : 1 7:00 AM
11980423-1 6/1 3/98 4:20:00 AM
11980423-1 6/1 3/98 4:25:00 AM

11980423-1 6/1 5/98 7:1 9:00 PM
11980423-1 6/1 5/98 7:24:00 PM
11980423-1 6/1 8/98 6:22:00 PM
11980423-1 6/1 8/98 6:31 :00 PM
1 1980423-1 6/1 8/98 6:40:00 PM

IJBBBBiaBaai.ffi.iiJi.iiiSiiiraBa
A d d e x i i S a r n p i ^ S g S p i k i t
116.4 - 14.9 125
116.4 14.9 126
116.4 161 269
116.4 161 266

0.5 39 38.2
0.5 39 38.6
0.5 29.6 28.8
0.5 34.4 33.8
0.5 34.4 33.1

H W U K i
Q j U r i r f e i

mg/L
m g / L
m g / L
m g / L

m g / L
m g / L
m g / L
m g / L
m g / L

:fte&">C f l f e,.„,.. .,.,.. ..,.,.. ̂

94.4
95.7
92.6
90.4

-161
-83.4
-151
-125
-256

5!C6ntrol !Umits,% | Q
Vr-1— O W G I T - ^

85
85
85
85

85
85
85
85
85

w U p p e r
115
115
115
115

115
115
115
115
115

1«

Y
Y

Z
Z
Z
Z
Z

A C Z F O R M I V - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P
^@^j^j^^^j^8^^^j^^^^BSiJM[ji!Jj.^^«BtffiBB3BHH|
A l u m i n u m L 1 8 8 6 1 - 0 3 L F M LFM 11980423-1 6/24/98 10:39:00 P
A l u m i n u m L 1 8 8 6 1 - 0 3 L F M D LFMD 11980423-1 6/24/98 10:43:00 P

C a d m i u m L 1 8 8 6 1 - 0 3 L F M LFM 11980509-1 6 / 2 4 / 9 8 10:39:00 P
C a d m i u m L 1 8 8 6 1 - 0 3 L F M D LFMD 11980509-1 6/24/98 1 0:43:00 P

I r o n L 1 8 8 6 1 - 0 3 L F M LFM 11980509-1 6/24/98 10:39:00 P
Iron L 1 8 8 6 1 - 0 3 L F M D LFMD 11980509-1 6/24/98 10:43:00 P

Lead L 1 8 8 6 1 - 0 3 L F M LFM 11980509-1 6/24/98 10:39:00 P
Lead L 1 8 8 6 1 - 0 3 L F M D LFMD 11980509-1 6/24/98 10:43:00 P

M a n g a n e s e L 1 8 8 6 1 - 0 3 L F M LFM 11980509-1 6/24/98 10:39:00 P
Manganese L 1 8 8 6 1 - 0 3 L F M D LFMD 11980509-1 6/24/98 10:43:00 P

N i c k e l L18861-03LFM LFM 11980509-1 6/24/98 10:39:00 P
N i c k e l L 1 8 8 6 1 - 0 3 L F M D LFMD 11980509-1 6 / 2 4 / 9 8 10:43:00 P

Z i n c L 1 8 8 5 2 - 0 1 L F M LFM 11980423-1 6 / 2 5 / 9 8 6:42:00 PM
Z i n c L 1 8 8 5 2 - 0 1 L F M D LFMD 11980423-1 6 / 2 5 / 9 8 6:55:00 PM

Matrix Aqueous
Analys i s G r o u p Metals - ICP

QC Report Spike Verification

•,v;c:; '~^{^^^^on.i' ..'^f. ^^^vl^iCphtrprUmrts^'
Added ^Saipp^Gfe$p^.::r!ia|;Units:;j|:;^' > fe ' : L t o v s r e r g ; p U p p e r •

1 0.7 2.17 m g / L 146.8 70 130
1 0.7 2.37 m g / L 166.7 70 130

0.5 U 0.466 m g / L 93.2 70 130
0.5 U 0.464 mg/L 92.8 70 130

1 0.74 1.85 mg/L 110.6 70 130
1 0.74 1.98 m g / L 123.5 70 130

1 U 0.931 m g / L 93.1 70 130
1 U 0.953 m g / L 95.3 70 130

0.5 0.189 0.653 mg/L 92.7 70 130
0.5 0.189 0.656 mg/L 93.4 70 130

0.5 U 0.457 mg/L 91.4 70 130
0.5 U 0.456 m g / L 91.3 70 130

0.5 162 161 m g / L -195 70 130
0.5 162 159 m g / L -588 70 130

l °
Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Z
Z

REPQC001.07.97.03
ACZ FORM IV - IN



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Spike Verification

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Repor t ed

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Dissolved M e t a l s
M e t h o d M200.8 I C P - M S

!3Ff?r?sf?!iP

Arsenic
Arsenic

Chromium
Chromium

C o p p e r
C o p p e r

S i l v e r
S i l v e r

L1 8846-01 LFM
L 1 8 8 4 6 - 0 1 L F M D

L 1 8 8 5 1 - 0 1 L F M
L 1 8 8 5 1 - 0 1 L F M D

L1 8846-01 LFM
L1 8846-01 LFMD

L1 8846-01 LFM
L1 8846-01 LFMD

i R C N o f d S e S S C jAnalysisvDate"S~4;;:;i| 'iv.-"S'ff- •:; • ' ,;, : - GoaeejiAfaSon :-^ ^s^ifffs gReic.;:'
^ W-:\»d:'^^ii^^i^^il-

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

MS980526-6
MS980526-6

MS980526-6
MS980526-6

MS980526-6
MS980526-6

MS980526-3
MS980526-3

6 / 1 6 / 9 8 7:3200 AM
6/1 6/98 7:41:00 AM

6 / 1 7 / 9 8 1:50:00 AM
6/1 7/98 1:58:00 AM

6/1 6/98 7:32:00 AM
6/1 6/98 7:41:00 AM

6/1 6/98 7:32:00 AM
6/1 6/98 7:41:00 AM

0.1
0.1

0.1
0.1

0.1
0.1

0.1
0.1

U 0.0890
U 0.0850

U 0.0970
U 0.0990

0.037 0.0900
0.037 0.0880

U 0.0940
U 0.0940

m g / L
m g / L

m g / L
m g / L

m g / L
m g / L

m g / L
m g / L

89
85

97
99

82.6
80.6

94
94

Contro}:timits,%
. .•j .LJower v

;

70
70

70
70

70
70

70
70

* ; U p p e r
130
130

130
130

130
130

130
130

Q

Y
Y

H S J i e n t !v / T A C Z F O R M I V - I N
REPQC001.07.97.03



l lnorgani c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

l ? M i W i ^ ^ ^ 2 ^ ^ T i ^ ^ H S ^ ^ ? ^ K > S ^ 3 S I l W S f | » 3 J f 3 K U f c l l ' W U l « ! ; W : l B H H -Si
Antimony L18846-04LFM LFM MS980526-6 6 /16/98 12:00:00 A
A n t i m o n y L1 8846-04LFMD LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

Chromium L 1 8 8 4 6 - 0 4 L F M LFM MS980526-6 6 / 1 6 / 9 8 10:23:00 P
C h r o m i u m L 1 8 8 4 6 - 0 4 L F M D LFMD MS980526-6 6 / 1 6 / 9 8 10:32:00 P

C o p p e r L18846-04LFM LFM MS980526-6 6 / 1 6 / 9 8 12:00:00 A
C o p p e r L1 8846-04LFMD LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

M o l y b d e n u m L18846-04LFM LFM MS980526-6 6 / 1 6 / 9 8 12:00:00 A
M o l y b d e n u m L 1 8 8 4 6 - 0 4 L F M D LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

S i l v e r L18846-04LFM LFM MS980526-3 6 / 1 6 / 9 8 12:00:00 A
S i l v e r L 1 8 8 4 6 - 0 4 L F M D LFMD MS980526-3 6 / 1 6 / 9 8 12:10:00 A

Uranium L18846-04LFM LFM MS980526-6 6 / 1 6 / 9 8 12:00:00 A
U r a n i u m L1 8846-04LFMD LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

Vanadium L18846-04LFM LFM MS980526-6 6 / 1 6 / 9 8 12:00:00 A
V a n a d i u m L 1 8 8 4 6 - 0 4 L F M D LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICPMS

QC Report Spike Verification

:fi::.r/.,-;<:=:^>- CorressntraSoh •^:v-:-'M ; ;Rec-rrf s fCohtror-Liinit s ,% j Q
• A d i d e d ' ; ' S a ' r r j j p ; i | | ^ ^ j

0.2 U 0.206 mg/L 103 70 130
0.2 U 0.200 m g / L 100 70 130

0.2 U 0.180 m g / L 90 70 130
0.2 U 0.161 m g / L 80.5 70 130

0.2 0.088 0.286 m g / L 99 70 130
0.2 0.088 0.267 m g / L 89.5 70 130

0.2 U 0.193 mg/L 96.5 70 130
0.2 U 0.184 m g / L 92 70 130

0.05 U 0.0480 m g / L 96 70 130
0.05 U 0.0470 m g / L 94 70 130

0.1 0.0013 B 0.105 mg/L 103.7 70 130
0.1 0.0013 B 0.0990 mg/L 97.7 70 130

0.2 U 0.181 mg/L 90.5 70 130
0.2 U 0.175 mg/L 87.5 70 130

REPQC001.07.97.03
ACZ FORM IV - IN



30400 Downhill Drive
Steamboat Springs. CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC17S9-E
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t I D French Gulch
Date Received 6/9/98
Date Reported 7/6/98

Tota l Recoverable M e t a l s
M e t h o d M 6 0 2 0 I C P M S

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Spike Verification

Arsenic L18846-04LFM LFM MS980526-6 6 / 1 6 / 9 8 1 2 : 0 0 : 0 0 A
Arsen i c L 1 8 8 4 6 - 0 4 L F M D LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

0.1
0.1

0.011
0.011

B
B

0.107
0.107

mg/L 96
m g / L 96

70
70

130
130

A C Z F O R M I V - I N 40
REPQC001.07.97.03



inorganic
Q G S t i m i m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
Analys i s G r o u p

QC Report

Aqueous
Wet Chemistry
Spike Verification

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported
Carbon, total organic ( T O C )
M e t h o d M415.1 O x i d a t i o n / I R

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

' ^ • j ^ g j i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S a S ^ ^ ^ ^ l J f f l l j B K j P * ^ 1 ^ ' ^ ' ' "
s ^ J J S M E I i g t a J j i i i i i S ^ ^
L18852-02AS AS WC970609-1 6 / 1 5 / 9 8

: i - : i ^ r : ; : j g ' ' ; ? : : v ^ ; i -:": ' • Coniieiitrattohv :•v:;.:. ' . ^ j ^ . " ^ ' " : : ; , ' V : ' : ^ S s ^ f ' v ' • : ' : . . . ; / ' - / : ';/v . ; . : :l ;Added':: S a m p l f - jCggSpike:;^:
38 2 B 44.0

Q ^ U r i i t S r
R e c j

:W
m g / L 111

Control Limi t s , %
Lower . U p p e r

75 125

|Q

Y

C h l o r i d e
M e t h o d M325.2 - Color ime tr i c (RFA)

L18848-03AS AS WC980608-4 6 / 2 2 / 9 8 11:54:00 AM 50

- C o n g t r a t i o n

U 48.4

Rec Control Limits, % i Q

mg/L 96.9 75 125

N i t r a t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y

C c i n c e i J t a t i o n r Rec j Control Limi t s , % i Q
; MJ5: : -Lower : ; U p p e r ; j .;

L18044-1OAS AS P C N 8 0 3 3 6 / 1 5 / 9 8 2.25 0.02 B 2.33 mg/L 103 80 120

N i t r i t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

EXsiMi t iiiijiijjij$£j£!!3ii%
i ' î ^m^̂ ^̂ f̂fl̂ ^m^B^̂ B

L1 8044-1 OAS AS P C N 7 0 7 2 6 / 1 5 / 9 8
1 '•".'••-'-: :•', ' :"~'."- Concentrattbri: '.••.: •:::•.- .••. : v«r; - •'^•^-iBiiiiHi |

,:Rect Control Limit s , % i Q
- ' ^ ) J Lower.: . U p p e r I

mg/L 101 80 120 Y

N i t r o g e n , ammonia
Method M 3 5 0 . 1 - A u t o m a t e d Phenate

^Analysis ;pate^: ^i;:/ :; ; Cor i cp j t ra t i on ;:, ^/:':'.-..^\ ;Reci Control Limi t s , % t Q
A d d l e d S a m p l e ; C ^ | r S p i k e ; Q; Unit s j -'$®\- Lower U p p e r [

L18802-14AS AS WC980401-2 6 / 1 9 / 9 8 1 1 : 1 7 : 4 9 PM 0.5 U 0.497 mg/L 99.4 75 125

REPQC001.07.97.03
A C Z F O R M I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported
S u l f i d e as S
Method SM427C - M o d i f i e d , M e t h y l e n e Blue

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

A d d e d i S a m p l e sSii

Aqueous
Wet Chemistry
Spike Verification

;>Rec j "Control Limits, % i Q;g(%w ;': Lowec-;•• Slipper \-••;•
— L18852-03AS AS WC980615-1 6 / 1 5 / 9 8 0.535 U 0.638 mg/L 119 75 125

A C Z F O R M I V - I N
REPQC001.07.97.03



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Duplicate Verification
Cover Page

AC2 Pro j e c t #
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Metal A n a l y s i s
M e t a l s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Dissolved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dis so lv ed M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

Page
44

51

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r i n s t n j m e n t a l problems.Re-anaiysis da ta i m m e d i a t e l y f o l l o w s i n i t i a l QC data as ou t l ined in above sequence.

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
S e l e n i u m , total recoverable
M e t h o d SM 3500-Se C, AA-Hydride

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - Hydride
Duplicate Verification

L 1 8 7 9 5 - 1 O A S D
L 1 8 8 6 1 - 0 1 A S D

A S D
A S D

6 / 2 5 / 9 8 2:18:00 PM
6 / 2 5 / 9 8 2:37:00 PM

0.0209
0.0240

0.0217
0.0242

3.8
0.8

20
20

A C Z F O R M V I - I N 44
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Inorgani c
Q C S u m n i a r y

30400 Downhill Drive Matr ix Aqueous
steamboat Springs, co eo487 A n a l y s i s G r o u p Metals - ICP
(800) 334-5493Fax: (970) 879-2218 QC Report Duplicate Verification
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
Dissolved M e t a l s
M e t h o d M200.7 I C P

A l u m i n u m
A l u m i n u m

C a d m i u m
C a d m i u m

C a l c i u m
C a l c i u m

I r o n
I r o n

Lead
Lead

Magne s ium
M a g n e s i u m

Manganese
Mangane s e

N i c k e l
N i c k e l

Potas s ium
Potas s ium

/| ; A f e M l C J i e n t
: ' • • :V,-;T-..V V . ; . :

I / I

gglpgii^^^ ,.:|iS:;
:. S;RRD~;?| -Coritroliimits, % Q

mEI^^^^^^^&^^^-y.M^^^l^^^^^^^ l l % ) l h ' - ) - o w ^ V ^ U p p e r • ' " .
L 1 8 8 4 6 - 0 3 A S D ASD 1.07 1.07 0.1 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 1.01 1.01 0.4 0 20

L18846-03ASD ASD 0.455 0.473 3.7 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 0.489 0.493 1 0 20

L 1 S 8 4 6 - 0 3 A S D ASD 488 502 2.8 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 89.4 89.6 0.3 0 20

L 1 8 8 4 6 - 0 3 A S D ASD 131 135 2.7 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 1.05 1.05 0.2 0 20

L18846-03ASD ASD 0.940 0.993 5.6 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 1.02 0.986 3.7 0 20

L18795-08ASD ASD 51.7 52.2 1 0 20
L1 8040-11 ASD ASD 51.9 51.7 0.2 0 20

L18795-08ASD ASD 0.501 0.486 2.9 0 20
L1 8040-11 ASD ASD 0.521 0.512 1.6 0 20

L18846-03ASD ASD 0.578 0.597 3.2 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 0.484 0.490 1.4 0 20

L18846-03ASD ASD 102 103 1.3 0 20
L 1 8 7 9 1 - 0 9 A S D ASD 105 104 1.1 0 20

ACZ F O R M VI - IN 45
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Duplicate Verification

ACZ Projec t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported
Dissolved Meta l s
Method M200.7 I C P

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

S o d i u m
S o d i u m

Z i n c

L18846-03ASD
L 1 8 7 9 1 - 0 9 A S D

A S D
A S D

125
269

126
266

1.2
1

L18846-02ASD A S D 38.2 38.6

20
20

20

ACZ F O R M VI - IN
REPQC001.07.97.03



; I n o r g a n i c
CIG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P

A l u m i n u m

Cadmium

I r o n

Lead

Manganese

N i c k e l

Zinc

L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M D

L18852-01 L F M D

L F M D

L F M D

L F M D

L F M D

L F M D

L F M D

L F M D

Matr ix
Analys i s Group

QC Report

Aqueous
Metals -ICP
Duplicate Verification

Concentratioii i{mg/L1 ::-:• --'. .-• '.'. .'r<'~.'.'''

2.17

0.466

1.85

0.931

0.653

0.457

161

2.37

0.464

1.98

0.953

0.656

0.456

159

Control Limits, % Q
-^-o^f-^ U p p e r ' .

8.8 0 20

0.4 0 20

6.8 0 20

2.3 0 20

0.5 0 20

0.1 0

1.2

20

20

REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported
Dissolved M e t a l s

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/&9S

Method M200.8 ICP-MS

Arsenic

~ Chromium

C o p p e r

S i l v e r

L 1 8 8 4 6 - 0 1 L F M D

L 1 8 8 5 1 - 0 1 L F M D

L18846-01 L F M D

L18846-01 L F M D

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Duplicate Verification

L F M D

L F M D

L F M D

L F M D

0.0890

0.0970

0.0900

0.0940

0.0850

0.0990

0.0880

0.0940

4.6

2.2

20

0 20

20

-20

REPQC001.07.97.03
A C Z F O R M V I - I N



plnorganic
QG^Sumrnary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

A n t i m o n y

Chromium

C o p p e r

M o l y b d e n u m

S i l v e r

U r a n i u m

V a n a d i u m

L 1 8 8 4 6 - 0 4 L F M D

L18846-04LFMD

L 1 8 8 4 6 - 0 4 L F M D

L18846-04LFMD

L1 8845-04LFMD

L1 8846-04LFMD

L1 8846-04LFMD

L F M D

L F M D

L F M D

L F M D

L F M D

L F M D

L F M D

Matrix
Analys i s Group

QC Report

Aqueous
Metals - ICPMS
Duplicate Verification

Concentaaf i^ig(mg/L);.

0.206

0.180

0.286

0.193

0.0480

0.105

0.181

0.200

0.161

0.267

0.184

0.0470

0.0990

0.175

'Control Limits, % Q
Lower ^ U p p e r

20

11.1 0 20

6.9 0 20

4.8 0 20

2.1 0 20

5.9 0 20

3.4 0 20

©Kent]

REPQC001.07.97.03
ACZ FORM VI - IN



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Duplicate Verification

ACZ P r o j e c t *
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

T o t a l Recoverable Meta l s
M e t h o d M6020 I C P M S

. / S a m p l e ; i ; ' : r r Q . . ; ; ; D u p l i c a t e ; '
Arsenic L 1 8 8 4 6 - 0 4 L F M D L F M D 0.107 0.107

iCpntr ipr Limits,:% i Q
;Lower:,,vi U p p e r

20

A C Z F O R M V I - I N
REPQC001.07.97.03



Inorgani c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
Analys i s G r o u p

QC Report

Aqueous
Wet Chemistry
Duplicate Verification

A C Z P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

A l k a l i n i t y as CaCO3
M e t h o d M2320B

Cbncentratiot^rng/L

L1 8852-01 DUP DUP 6/1 8/98 9:1 5:00 PM 4.00 3.40 B 16.2

i G o n t r o ! : Limit s , %
: : -L6we i& i; ' f l i p p e r :

20

Carbon, total organic (TOC)
Method M415.1 O x i d a t i o n / I R

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ t̂ ^̂ ^̂ ^̂ p̂̂ Pî î̂ ^̂ â̂ ^̂ ^̂ ^̂ f̂fl̂ B^P -̂̂ ^̂ BJSI
L18790-12DUP DUP 6 / 1 5 / 9 8

Sriio i : ; :
i ; S * H \ , - 2 C o n c e n t r a t i o i S [ f n g / ^ J i : = / ; ' y K - ; | ? ^ R r o ^ t i f C o r r t r o I : L i m i t s , % i Q. ' i . ' - ' . • ' • • • . ] • ' ; ,:•!.; " ' " - . . . ' . / • • • ' ' ' - ' > • ; . - . ' . • , • • " • - ' " ' ' ' " • S ^ v ' * ' . ' • ' ' • ' ' • " • * ' x • . ' • ' • - - ' ' . : | " , " • • • - • ' • • ' . " ' • • • • - • • I .••-.>•._.>.•-;.- • • • • • ' • « ' . • : • • , • , . . • • 1

W^^$3V$^ ... 1 ;:
2.00 B 2.00 B O 0 2 0

C h l o r i d e
M e t h o d M325.2 - C o l o r i m e t r i c (RFA)
f^zafjpf||||^^sa^^jg^^Ma&^isgpis^^a^jaiaa^
L18848-03DUP DUP 6 / 2 2 / 9 8 1 1 :52:40 AM U U 0 20

Q

C o n d u c t i v i t y @25C
M e t h o d M 1 2 0 . 1 - M e t e r

Coricentratiort (^nhps/ani),
ampie,:g^;- Q 'I- ;;|pip1|icatteKi:

L18812-11 DUP DUP 6 / 1 8 / 9 8 7:07:00 PM 787 784 0.4

•{ Control Limits , % | Q
.-;Loiwer;^: - U p p e r I

20

REPQC001.07.97.03
ACZ FORM VI - IN 51



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Duplicate Verification

ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

N i t r a t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y

L18044-1ODUP DUP 6 / 1 5 / 9 8
:;Samptev

0.0200 B 0.0300 B 40

Control Limits , %
Lower : U p p e r

20

N i t r i t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y

• K&Dit - iSControl Limit s , %
;;£ji|^ :7;'|^:Lowervi>:;;;:;::::Upper

L1 8044-1 ODUP DUP 6 / 1 5 / 9 8 U U 0 20

j Q

N i t r o g e n , ammonia
Method M350.1 - Automated Phenate

- L18802-14DUP DUP 6 / 1 9 / 9 8 11:16:29 PM

Control Limits, % I Q

20

p H ( l a b )
Method M150.1 - Elec trometr ic

C o h c e n t r a t i o f u i t t t s ) " ?

L18852-01 DUP DUP 6 / 1 8 / 9 8 9:13:00 PM 4.70 4.67 0.6

Control Limi t s , %

20

ACZ FORM V! - IN
REPQC001.07.97.03



I n o r g a n i c
QC -Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
Chemistry

Duplicate Verification
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
Residue, F i l t e r a b l e ( T D S ) @180C
Method M160.1 -Gravimetric

L18846-03DUP

^^i^Q^yp^&y^i^ste'-D^y-::^^^:::- i r i j-rr^-vConcentratiot f^mg/L);:?^^^--^ ; : R P D : ; ; M Control Limi t s , % |Q
^ISp|S~^^:S^Ss^£-;H^/l-^^^r':-~ ; %- : : • ' • I • • ' : « - * •••-••-•••• ; : ' < : ' - ' • • ..?- ; .^

:<£vf.~. ^-^..'^ • .'.'3",~: V X ; - : ' • ' . -,-<̂ | -:-;-; . - : ' •.••"*:.„.••..••.. • I^ ^ ^ ^ ^ 5 : t ^ i ^ ^ ^ ¥ v " ' - S . ^ ^ : - - ' ' ' - f e f f : - : : . ' - : - > ' .%Sainpl e . : .v^ .-Qi j . . ' ^ g ^ p ' l i c a t e ^ - : , ' Q : ; s • ; . ( % ) : a / L o w e r - - U p p e r I
DUP 6 / 1 1 / 9 8 3440 3450 0.3 0 20

Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
M e t h o d M160.2 -Gravimetr i c

L18840-01 DUP D U P 6 / 1 0 / 9 8

S u l f a t e
M e t h o d M375.3 - Gravimetr i c

S u l f i d e as S
Method SM427C - M o d i f i e d , Methylene Blue

D U PL18852-03DUP 6 / 1 5 / 9 8

Concentration a ( i T i g / L ) i Control Limit s , % i Q
-Lowers: U p p e r I

20

fei^^iS^^^^^^^^^^^^^^S^M'Jt^'^Kwi Kif cd*̂ *-̂ 1 "̂™ !̂̂

L18846-05DUP DUP 6 / 1 9 / 9 8

' : - ± U : v ^ / : ' . ' : • ' . , j:ConceniraHoi^fiign-^;:.,...^.^:\jR.Pvp^::j!^:Cortro] . . . i Q J
'K.-\ :•; .•:; \ iS^m^ple;- '-; I ' '? ' 'Q: : i j^ : :^ |p1 l i c^ j^v:^^

1680 1720 2.6 0 20

: C o n c e n t r a t i O n p f t t i g / L } ; J
^ S a m p l e : Q ; ;::©uplicate"f Q

U U

RPD " ;j Control L i m i t s , % | Q
{%).;;: i Lower U p p e r I

20

V i
REPQC001.07.97.03
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p t p Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Method Verification -Control Samples
Cover Page

ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Page
M e t a l A n a l y s i s

M e t a l s - H y d r i d e
T o t a l Recoverable M e t a l s

M e t a l s - I C P
Dis so lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

55

62

A d d i t i o n a l analyt i cal runs may have been required as a result of matrix e f f e c t s a n d / o r instrumental problems.Re-analysis data i m m e d i a t e l y f o l l o w s i n i t i a l QC data as outl ined in above sequence.

REPQC001.07.97.03



inorganic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
QC Report ID QC1759-E
Client American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
S e l e n i u m , total recoverable
Method S M 3500-Se C , A A - H y d r i d e

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - Hydride
Method Verification-
Control Samples

CMdentration :{fng/ t:) 1:;% ^Rec j Control Umits,% i Q
Lower U p p e r

W G 6 3 1 0 3 L C S W
W G 6 3 1 0 3 L F B

LCSW
L F B

11980316-6
11980316-5

6/25/98 2:11:OOPM
6 / 2 5 / 9 8 2:13:00 PM

0.02
0.02

0.0197
0.0198

98.5
99

80
80

120
120

? iCi i en t i
A C Z F O R M V I I - I N

REPQC001.07.97.03



0400 Downhill Drive Matrix Aqueous
'teamboat Springs, CO 80487 , . . _ , , , , ,„_soo; 334-5493 Analys. s G r o u p Metals -ICP
ax. (970; 879-2276 QC Report Method Verification-

iCZ P r o j e c t * L18846 Control Samples
1C Report ID QC1759-E
l i e n t American Geological Services, Inc.
l i e n t Pro j e c t ID French Gulch
ate Received 6/9/98
ate Reported 7/6/98

dis so lved M e t a l s
l e thod M200.7 ICP

luminum W G 6 2 4 8 7 L F B
l u m i n u m W G 6 2 4 8 4 L F B

admium W G 6 2 4 8 7 L F B
admium W G 6 2 4 8 4 L F B

aicium W G 6 2 4 8 7 L F B
alc ium W G 6 2 4 8 4 L F B

on W G 6 2 4 8 7 L F B
on W G 6 2 4 8 4 L F B

ead W G 6 2 4 8 7 L F B
ead W G 6 2 4 8 4 L F B

l agne s ium W G 6 2 4 8 4 L F B
lagne s ium W G 6 2 8 5 9 L F B

langanese W G 6 2 4 8 4 L F B
/ l a n g a n e s e W G 6 2 8 5 9 L F B

l i ck e l W G 6 2 4 8 7 L F B
l i ckel W G 6 2 4 8 4 L F B

' o t a s s i u m W G 6 2 4 8 7 L F B
>otassium W G 6 2 4 8 4 L F B

^P^8® :̂S f̂ •SCNft 'Si?; A n a l y s i s ' Daf ePfr f . " . '•; ' - - ' • .: 'tjljiiiifciiiir^^ I Q
JS^IS5?Si^^^i: :'-.^=i-;--^ :i . 4 : U , x : v ' : s ; i : . ; .-. — ^Jp&i i i iSi^Fol j^^^V.:-jAu£™Kl^>--; '-" .-- <-•• l-.' ••'.-.- <—*<*-••• ,.-< -•w • • •- . -' - •- • •• -... ............ - - • . - ••:- - .'^Oyf^,.- .....«* v̂̂ wr-̂ v ...... .. ..v_. ..̂ .,..;.. ..T^;,l- —— - .-..-..• .. .-.-.-. vs: •-. T^I"" .. . , .

LFB 11980423-1 6 / 1 2 / 9 8 12:17:00 AM 1 1.01 101 85 115
LFB 11980423-1 6 / 1 3 / 9 8 3:58:00 AM 1 0.975 97.5 85 115

LFB 11980509-1 6 / 1 2 / 9 8 12:17:00 AM 0.5 0.493 98.7 85 115
LFB 11980509-1 6 / 1 3 / 9 8 3:58:00 AM 0.5 0.475 94.9 85 115

LFB 11980423-1 6 / 1 2 / 9 8 12:17:00 AM 90 87.0 96.7 85 115
LFB 11980423-1 6 / 1 3 / 9 8 3:58:00 AM 90 86.0 95.6 85 115

LFB 11980509-1 6 / 1 2 / 9 8 12:17:00 AM 1 0.985 98.5 85 115
LFB 11980509-1 6 / 1 3 / 9 8 3:58:00 AM 1 0.974 97.4 85 115

LFB 11980509-1 6 / 1 2 / 9 8 12:17:00 AM 1 0.979 97.9 85 115
LFB 11980509-1 6 / 1 3 / 9 8 3:58:00 AM 1 0.960 96 85 115

LFB 11980423-1 6/13/98 3:58:00 AM 50 47.2 94.3 85 115
LFB 11980423-1 6/18/985:18:00 PM 50 48.4 96.8 85 115

LFB ! 1980509-1 6 / 1 3 / 9 8 3:58:00 AM 0.5 0.478 95.7 85 115
LFB 11980509-1 6 / 1 8 / 9 8 5:18:00 PM 0.5 0.494 98.8 85 115

LFB 11980509-1 6 / 1 2 / 9 8 12:17:00 AM 0.5 0.483 96.6 85 115
LFB 11980509-1 6/13/983:58:00 AM 0.5 0.473 94.6 85 115

LFB 11980423-1 6 / 1 2 / 9 8 12:17:00 AM 100 101 101 85 115
LFB 11980423-1 6/13/983:58:00 AM 100 99.9 99.9 85 115

"i^i^^l7 ; ACZ F O R M VII - IN i 56
REPQC001.07.97.03



• Inorganic
Q G S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Proje c t #
QC Report ID
Client
C l i e n t Pro j e c t I D
Date Received
Date Reported

Disso lved M e t a l s
Method M200.7 ICP

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Aqueous
Metats - ICP
Method Verification-
Control Samples

S o d i u m
S o d i u m

Zinc
Zinc

W G 6 2 4 8 7 L F B
W G 6 2 4 8 4 L F B

W G 6 2 6 1 1 L F B
W G 6 2 8 5 9 L F B

L F B
L F B

11980423-1
11980423-1

Analysi s Date;

6 / 1 2 / 9 8 12:17:00 AM
6 / 1 3 / 9 8 3:58:00 AM

Control ;Limits,% Q
Lower::/ .Upper ••>

116.4
116.4

LFB 11980423-1 6 / 1 5 / 9 8 6:06:00 PM 0.5
LFB 11980423-1 6 / 1 8 / 9 8 5:18:00 PM 0.5

117
117

0.495
0.498

101
100

99.1
99.6

85
85

85
85

115
115

115
115

C l i e n t ;
A C Z F O R M V I I - I N

REPQC001.07.97.03



/ i cz
30400 Downhill Drive Matrix Aqueous
Steamboat Springs, CO 80487 . . . _ . . , , .__
(800) 334-5493 A " a l y S I S G r ° U P M e f e / S ' / C P

Fax: (970) 879-2216 QC Report Method Verification-
ACZ P r o j e c t * L18846 Control Samples
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t P r o j e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P

A l u m i n u m
A l u m i n u m

C a d m i u m
Cadmium

I r o n
I r o n

Lead
Lead

M a n g a n e s e
Mangane s e

N i c k e l
N i c k e l

Zinc
Zinc

^^a^^^^^^^y^isK^^SiO^^^^alysfe^pateVr;::;^.':;.-!; /jjjj^r]^
•: • ; fit s^fe-Ss^ ' -;\

W G 6 3 2 3 2 L C S W L C S W I I 9 8 0 6 0 8 - 2 6/24/98 9:20:00 PM 1 0.976 97.6 85 115
W G 6 3 2 3 2 L F B LFB 11980423-1 6/24/98 9:24:00 PM 1 0.944 94.4 85 115

W G 6 3 2 3 2 L C S W L C S W II980608-2 6/24/98 9:20:00 PM 1 0.978 97.8 85 115
W G 6 3 2 3 2 L F B LFB 11980509-1 6/24/98 9:24:00 PM 0.5 0.487 97.4 85 115

W G 6 3 2 3 2 L C S W L C S W H980608-2 6/24/98 9:20:00 PM 1 0.951 95.1 85 115
W G 6 3 2 3 2 L F B LFB 11980509-1 6/24/98 9:24:00 PM 1 0.961 96.1 85 115

W G 6 3 2 3 2 L C S W L C S W I I 9 8 0 6 0 8 - 2 6 / 2 4 / 9 8 9:20:00 PM 1 0.963 96.3 85 115
W G 6 3 2 3 2 L F B LFB 11980509-1 6/24/98 9:24:00 PM 1 0.967 96.7 85 115

W G 6 3 2 3 2 L C S W L C S W 1I980608-2 6 /24/98 9:20:00 PM 1 0.977 97.7 85 115
W G 6 3 2 3 2 L F B LFE 11980509-1 6/24/98 9:24:00 PM 0.5 0.482 96.3 85 115

W G 6 3 2 3 2 L C S W LCSW II980608-2 6/24/98 9:20:00 PM 1 0.952 95.2 85 115
W G 6 3 2 3 2 L F B LFB 11980509-1 6/24/98 9:24:00 PM 0.5 0.475 95 85 115

W G 6 3 3 3 0 L C S W L C S W II980608-2 6 / 2 5 / 9 8 6:07:00 PM 1 0.918 91.8 85 115
W G 6 3 3 3 0 L F B LFB 11980423-1 6 / 2 5 / 9 8 6:1 1 :00 PM 0.5 0.479 95.8 85 115

REPQC001.07.97.03
A C Z F O R M V I I - I N



Inorganic?

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
A C Z P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Method Verification-
Control Samples

Dissolved M e t a l s
M e t h o d M200.8 ICP-MS

Arseni c W G 6 2 4 7 6 L F B LFB MS980526-6 6 / 1 6 / 9 8 5:50:00 AM

concentration ; < m g / t J ; : : | ! R e c T Control Umits,% 1 Q
. FouhdissQ; ;i_ower .,:• U p p e r

0.1 0.0986 98.6 85 115

Chromium W G 6 2 6 8 8 L F B LFB MS980526-6 6 / 1 6 / 9 8 1 1 : 5 7 : 0 0 PM 0.1 0.100 100 85 115

C o p p e r

S i l v e r

W G 6 2 4 7 6 L F B LFB MS980526-6 6 / 1 6 / 9 8 5:50:00 AM

W G 6 2 4 7 6 L F B LFB MS980526-3 6 / 1 6 / 9 8 5:50:00 AM

0.1 0.1000 100 85 115

0.1 0.0963 96.3 85 115

REPQC001.07.97.03
A C Z F O R M V I ! - I N 59



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matr ix
A n a l y s i s G r o u p

QC Report
ACZ Proj e c t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t I D French Gulch
Date Received 6/9/98
Date Reported 7/6/98

T o t a l Recoverable Meta l s
Method M200.8 ICP-MS

A n t i m o n y W G 6 2 4 7 8 L F B
A n t i m o n y W G 6 2 4 7 8 L C S W

Chromium W G 6 2 4 7 8 L F B
Chromium W G 6 2 4 7 8 L C S W
Chromium W G 6 2 6 6 0 L F B

C o p p e r W G 6 2 4 7 8 L F B
C o p p e r W G 6 2 4 7 8 L C S W

M o l y b d e n u m W G 6 2 4 7 8 L F B
M o l y b d e n u m W G 6 2 4 7 8 L C S W

S i l v e r W G 6 2 4 7 8 L F B
S i l v e r W G 6 2 4 7 8 L C S W

U r a n i u m W G 6 2 4 7 8 L F B
U r a n i u m W G 6 2 4 7 8 L C S W

V a n a d i u m W G 6 2 4 7 8 L F B
V a n a d i u m W G 6 2 4 7 8 L C S W

Aqueous
Metals - ICPMS
Method Verification-
Control Samples

3C|3ype.:;;RCjN./;SCIyKEg; . Analysi srDateK ^ ;: „ .; i -• ^^pnceirtrafiijn^mgifl^:;
¥ S : & ^ i i ^ : , . . £ i S 5 A ; ; - i ; , . - 3 * ' - ' ' ' - . ' . *~&i£ f - ' - ' • • - ' ' ~ ' - - ; i ' : . - I - ' - ' " ~-&wlKKi&ig:^.--:fQ\K\^-~Mi»!>r > • • - ' - • . •;•-<—.• --̂ -r = - : • • • ' - - • • - « • ••-•- - ' • • - : • • - - • - . • • . - • • I - - - - ' ' • • • • S a a i f c -~:.-W*:- • • ' •-"•=-:..••-"«>

L F B
LCSW

L F B
L C S W

L F B

L F B
LCSW

L F B
L C S W

L F B
LCSW

L F B
L C S W

L F B
L C S W

MS980526-6
11980610-1

MS980526-6
11980610-1
MS980526-6

MS98052S-6
11980610-1

MS980526-6
11980610-1

MS980526-3
11980610-1

MS980526-6
11980610-1

MS980526-6
11980610-1

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM
6 / 1 6 / 9 8 9:38:00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6/1 5/98 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

0.2
0.1

0.2
0.1
0.2

0.2
0.1

0.2
0.1

0.05
0.1

0.1
0.05

0.2
0.1

0.199
0.101

0.199
0.102
0.191

0.192
0.0990

0.195
0.0990

0.0494
0.0970

0.0975
0.0490

0.196
0.0990

StfRec?:!
&\ -,D/,v.i.Q4;|$sl

99.7
101

99.3
102
95.7

96.1
99

97.4
99

98.7
97

97.5
98

98
99

|Cpntrpl Umits,% I Q
^ i l x S w W g t i i l p p w - . ' J .;.;.;•

85
85

85
85
85

85
85

85
85

85
85

85
85

85
85

115
115

115
115
115

115
115

115
115

115
115

115
115

115
115

REPQC001.07.97.03
A C Z F O R M V I I - I N



p insprgamc
j<^G Surnmary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t #
QC Repor t ID
C l i e n t
Client Projec t I D
Date Received
Date Reported

Matrix
A n a l y s i s G r o u p

QC Report
L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Aqueous
Metals - ICPMS
Method Verification-
Control Samples

T o t a l Recoverable Metais
Method M6020 I C P M S

Arsenic
Arsenic

W G 6 2 4 7 8 L F B
W G 6 2 4 7 8 L C S W

-Analys i s Date '

LFB MS980526-6 6 / 1 5 / 9 8 9:24:00 PM
L C S W 11980610-1 6 / 1 5 / 9 8 9:41:00 PM

Control Limits,% IQ
! ' - ; L o w e r t n . - . U p p e r ' t , -

0.1
0.1

0.0943
0.0950

94.3
95

85
85

115
115

A C Z F O R M V I I - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matr ix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Method Verification-

ACZ Pro j e c t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services,
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
A l k a l i n i t y as CaCOS
Method M2320B

:,eMSS^&j^x^Si<^SMm
W G 6 2 8 1 0 L C S W 3
W G 6 2 8 1 0 L C S W 6
W G 6 2 8 1 0 L C S W 9
W G 6 2 9 6 4 L C S W 3
W G 6 2 9 6 4 L C S W 6

^̂ ^̂ f̂fî ^̂ ^̂

L C S W
L C S W
L C S W
L C S W
L C S W

p^saff iWBy^M
WC980617-2
WC980617-2
WC980617-2
WC980617-2
WC980617-2

Inc.

-^•Analysis pa t e ; \i-^-/- •/ .:
• ' " • ' • • • • ' ' : ' • - - • • ' • • • ' . " . " - . - ' • - ' • -*-̂ --"~ ; . ' " - • " ' > '

6/1 8/98 4:41 : O O P M
6/1 8/98 9:31 : O O P M
6/1 9/98 3:51:00 AM
6/1 9/98 1 1 : 0 5 : O O P M
6 / 2 0 / 9 8 5:35:00 AM

Control Samples

j : Concentration -{rng/EJ^a'-Rec' I •• \ •J'-££?:';^?Zs:'f:- -..;•&?•• i w . - ^ S S ; ) .x,mf\'.\<i\ --(it t ie^s-^S^Found,. , .;;;^:!, .^*'.-!• ~..*.*5SV.,V.J;,....^
213.79
213.79
213.79
213.79
213.79

' V . ? ' " : " ' -•.—•:•»• - • . -i:«

212
226
228
229
225

• H H H i H f l H H99.4
105.7
106.7
107.1
105.4

Control Limits,% t Q
i^outfer^. Uoner 1^m^MS

90
90
90
90
90

•n̂ ^̂ ^̂ ^̂ B̂ ^̂ n
110
110
110
110
110

C o n d u c t i v i t y @25C
Method M 1 2 0 . 1 - M e t e r

W G 6 2 8 1 0 L C S W 1
W G 6 2 8 1 0 L C S W 4
W G 6 2 8 1 0 L C S W 7

^SSSiiiSssl
L C S W WC980617-2
L C S W WC980617-2
L C S W WC980617-2

6/1 8/98 4:29:00 PM
6/1 8/98 9:1 8:00 PM
6/1 9/98 3:26:00 AM

1759.8
1759.8
1759.8

1720
1710
1720

^Ret ;i ^Control Lirnrts,% Q
§;$$-;! ^L6weir;^ U p p e r 1 :

97.6 90 110
97.3 90 110
97.7 90 110

N i t r a t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

r & f i a l y s i s p a t e f Rec - j Control umits,% t Q
s f^y: Lower; U p p e r | i

W G 6 2 4 3 6 L F B L F B P C N 7 0 7 2 6 / 1 5 / 9 8 2.25 2.34 104 90 110

N i t r i t e as N
Method M300.0 - Ion Chromatography

ion (nig/ l:) j g j f l R e c f 1 C^llTOi tirmts;% j Q
Lowerf-; r U p p e r

— W G 6 2 4 3 6 L F B L F B P C N 8 0 3 3 6 / 1 5 / 9 8 3.04 3.10 102 90 110

REPQC001.07.97.03
A C Z F O R M V I I - I N



I n o r g a n i c
QG;Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported
p H ( l a b )
Method M 1 5 0 . 1 - E l e c t r o m e t r i c

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

Aqueous
Wet Chemistry
Method Verification-
Control Samples

jg|ga|r!i|̂ ||§||||£|||||l|tj!jffilij&&§£l$i$lilji
W G 6 2 8 1 0 L C S W 2
WG6281 O L C S W 5
WG6281 O L C S W 8

IS^e;|rjj^^ •. j -—Concentrat ion (units)
J^^^^-rj/r^^r^^^feA^^i.* •"•:>.,. ••-.' /•-.. 4-.- ;.•"-. ,-i :-.'.:.-. ;/•.,- • . -:, ..:•'.••.. ".. •;.•• -. •- i -. .." . >x!&Ky.:^.- <~' .•::„-.'.;,, ,• '-.••-:,•'•.•.•••'*>••f,ySfff,'-^fff^^{ga^fSfjfrK\gia f̂g^ î̂ ^^

L C S W
L C S W
L C S W

yiM^SiSiSiif^^Si
WC980617-2
WC980617-2
WC980617-2

; ' : - ' . ; ^ ? : ' ' ' . - , - J S , : ^ ; . ^ : v ' - :
6/1 8/98 4:31 :00 PM
6/1 8/98 9:21 :00 PM
6/1 9/98 3:41:00 AM

; .!.-i/7i»S«?;:
9.22
9.22
9.22

S ^ F o u n d S ;
9.22
9.22
9.26

~!-|-Rec |mmi
100
100

100.4

Control Limits,% i Q
Lower

90
90
90

U p p e r |
110
110
110

Residue, F i l t e r a b l e ( T D S ) @180C
Method M 1 6 0 . 1 - G r a v i m e t r i c

f l l l S p I ^ f t a l y s i s Date,: ;;^i;g;,£:- . ::..j . %^C^|»n1:tatton;i(njg/L).|j.:.:| .-Rec; . |
^|f ?l f I l i f e f e ^ ; : ; : ; ' : ^ ; V ; f ;i;i^tlr;::^

W G 6 2 3 9 5 L C S W L C S W WC980608-3 6 / 1 1 / 9 8 264.78 306 115.6

Control Limtts,%
: Lower .• U p p e r -

80 120

Q

Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
Method M160.2 - Gravimetric

A n a l y s i s Bate . Concentration ( r n g / L ) r v . ; j :Rec j Control Umits,% i Q
S*sV ; --^ v-_i, • ^ ; j ; j { % ) j Lovirer u p p e r |

W G 6 2 3 2 6 L C S W L C S W WC980608-3 6 / 1 0 / 9 8 57.3 58.0 101.2 80 120

S u l f a t e
Method M375.3 - Gravimetric

i s ^ C T T y p e S ^ R C N / S C N S S I : : ; Analy s i s Date; i Concentration ;(tng/L): - i Rec; Control Limits,% i Qt^if^ili^0^II:->^C;.-; • •: ^ l r s ; ^ : : : ' - : j : - : j .̂.:î  :Lower- - 'Upperijwsw^str^ ,*-.Uf,~: ••;;:.--.' ?4 ',.**•«**•&«*» •.:,'.-•:• : . " v - . - - , ^ ' . : . ' . - : > ^ > v - > : i - . - , - . - . • • . ; . - - ._:•,•. . - , . - • . . • . . .- „ -,• . •vv'St,*."--*.,., . -. . •••;••••-'; • . ••.•''.,•-.-.-•:'.*...• • - - . - ' '-.• •
W G 6 2 9 3 6 L C S W L C S W WC980206-4 6 / 1 9 / 9 8 100 105 104.5 80 120

.Z. srit
A C Z F O R M V I I - I N

REPQC001.07.97.03



I n o r g a n i c
OiC Nummary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18846
QC Report ID QC1759-E
Client American Geological Services, Inc.
C l i e n t Pro j e c t I D French Gulch
Date Received 6/9/98
Date Reported 7/6/98

Method Verification -Blanks
Cover Page

Metal A n a l y s i s
M e t a l s - H y d r i d e

Total Recoverable Metal s
M e t a l s - I C P

Disso lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemis try
A l p h a b e t i c a l by Parameter

Page
65

71

A d d i t i o n a l analy t i ca l runs may have been required as a result of matrix e f f e c t s a n d / o r instrumental problems.
Re-analysis data i m m e d i a t e l y f o l l o w s ini t ia l QC data as outl ined in above sequence.

REPQC001.07.97.03



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - Hydride
Method Verification-Blanks

ACZ Proj e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported
S e l e n i u m , total recoverable
Method SM 3500-Se C, A A - H y d r i d e

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6M/98
7/6/98

W G 6 3 1 0 3 P B W PBW

A n a l y s t s Date,

6 / 2 5 / 9 8 2:10:00 PM

Concentration (mgrt-)- - " Control Limit s
0.001 0.0001000 -0.002 0.002

A C Z FORM V I I I - I N
REPQC001.07.97.03



Uiiorgariic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - 1CP
Method Verification-Blank

ACZ Proj e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported
Dissolved M e t a l s
M e t h o d M200.7 ICP

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

M a g n e s i u m

M a n g a n e s e

W G 6 2 8 5 9 L R B LRB 6 / 1 8 / 9 8 5:13:00 PM 0.2

W G 6 2 8 5 9 L R B LRB 6 / 1 8 / 9 8 5:13:00 PM 0.005

— Z i n c W G 6 2 8 5 9 L R B LRB 6 / 1 8 / 9 8 5:13:00 PM 0.01

0.03993

0.00058

0.00110

-0.44

-0.011

0.44

0.011

-0.022 0.022

VT A C Z F O R M V I I I - I N 66
REPQC001.07.97.03



I n o r g a n i c

30400 Downhill Drive Matrix Aqueous
Steamboat Springs, CO 80487(800)334-5493 A n a l y s i s G r o u p Metals -ICP
Fax: (970) 879-2216 QC Report Method Verification-Blank
ACZ Proje c t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P

^g^i|i|g^j^US-;;|jg^Jype|- Analysis;Date~. *;•.;: : . - i ' j ^ . i C O T c s r i t r a t i p i ^ ^ g / L J I ^ / ^ ^ r ^ C o n ^ - y m t t s :. IQ
^^&KggS^fe|sSsS;:#-r";-s3&»,:-.i : o r K & S v > ; - : ^ . - ; - ~ ; ? ; ? - ' : r ' : ~ " • ' - . ' • • ' : ;3S^r»W^*liCci^^-^^;felJ-i^m. l;.'->i:>-ii^_». - I . - .r s f e s i S S i s g i j P ^ f e g ^ S i l l J l l i g f f ' ' ™ ^ ^ ^ — " ' ' ' J ^ i J ( " l i A n n f i ' t i U L ' i f T V f f l T i - n T m i i i ' i ' d f Hmmaia i I ' t j t l t B B

A l u m i n u m

Cadmium

I r o n

Lead

M a n g a n e s e

N i c k e l

Zinc

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.03 -0.00083 -0.066 0.066

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.003 -0.00143 -0.0066 0.0066

W G 6 3 2 3 2 L R B LRB 6/24/989:16:00 PM 0.01 0.00154 -0.022 0.022

WG63232LRB LRB 6/24/98 9:16:00 PM 0.04 -0.01270 -0.088 0.088

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.005 -0.00024 -0.011 0.011

WG63232LRB LRB 6/24/98 9:16:00 PM 0.01 -0.00107 -0.022 0.022

WG63330LRB LRB 6/25/98 6:02:00 PM 0.01 0.00483 -0.022 0.022

REPQC001.07.97.03
A C Z FORM V I I I - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s Group

QC Report

Aqueous
Metals - ICPMS
Method Verification-Blank

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported
Dissolved M e t a l s

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6 / 9 / 9 8
7/6/98

Method M200.8 I C P - M S

Arsenic

g ^ s f f i t f f l l l f l l ^ ^ :;• |Q
'^^I^Oi^^^^^^^ia^^^Jpfisr^ • ' ; i^«H^^afe f iSH(W**« : ««RS**s»te«- 1 J t w «s ' .-":S" i -- i;- . .- -•-'^ r1f'•••^^-5i:».^v;• --•-.• ;.^fe}S!v„•::5^!i&w^^i-^^i,;^,«^1%;a>i^^i;l^.»^.• » , . . , / . • . . . • . ., . rr ..... - . ..:W G 6 2 4 7 6 L R B LRB 6 / 1 6 / 9 8 5:41:00 AM 0.001 -0.00003 -0.0022 0.0022

Chromium

— C o p p e r

S i l v e r

W G 6 2 6 8 8 L R B

WG62476LRB

WG62476LRB

LRB 6 / 1 6 / 9 8 1 1 : 4 8 : 0 0 PM 0.0002 -0.00009

LRB 6 / 1 6 / 9 8 5:41:00 AM 0.001 0.00008

LRB 6 / 1 6 / 9 8 5:41:00 AM 0.0001 0.00000

-0.00044 0.00044

-0.0022 0.0022

-0.00022 0.00022

REPQC001.07.97.03
A C Z F O R M V I I I - I N



Iriprgar i i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18846
QC Report ID QC1759-E
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/9/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

A n t i m o n y
A n t i m o n y

Chromium
Chromium
C h r o m i u m

C o p p e r
C o p p e r

M o l y b d e n u m
M o l y b d e n u m

S i l v e r
S i l v e r

Uranium
U r a n i u m

V a n a d i u m
V a n a d i u m

^S«xSSKSSSSSt
WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW
W G 6 2 6 6 0 L R B

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

! H f C T p §y'S'-'ris?- '•••": :fv>-^.-.•< ...Zv*-^ • . . -./,•;.',
LRB

PBW

LRB
PBW
LRB

LRB
PBW

LRB
PBW

LRB
PBW

LRB
PBW

LRB
PBW

, Analy s i s Date::-.- .

6 / 1 5 / 9 8 9:16:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:1 6:00 PM
6/1 5/98 9:33:00 PM
6 / 1 6 / 9 8 9:29:00 PM

6 / 1 5 / 9 8 9:16:00 PM
6/15/98 9:33:00 PM

6 / 1 5 / 9 8 9:16:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:1 6:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:16:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:1 6:00 PM
6/1 5/98 9:33:00 PM

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICPMS

QC Report Method Verification-Blank

• l ^ f i j C p n c e

0.0002
0.0004

0.0002
0.0004
0.0002

0.001
0.002

0.0002
0.0004

0.0001
0.0002

0.0001
0.0002

0.0002
0.0004

itration : ( r n g / £ ) ;•
• j " v ; ' ' F o u n d : V h > : ; ' - C

0.00002
0.0000808

-0.00004
-0.0001388
-0.00009

0.00008
0.0001783

0.00001
0.0000176

0.00001
0.0000136

0.00001
0.0000071

0.00003
0.0002721

( Control
tower :••;
-0.00044
-0.00088

-0.00044
-0.00088
-0.00044

-0.0022
-0.0044

-0.00044
-0.00088

-0.00022
-0.00044

-0.00022
-0.00044

-0.00044
-0.00088

Limits . Q
U p p e r

0.00044
0.00088

0.00044
0.00088
0.00044

0.0022
0.0044

0.00044
0.00088

0.00022
0.00044

0.00022
0.00044

0.00044
0.00088

!
REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
Analys i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Method Verification-Blank

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6/9/98
7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M6020 I C P M S

Arsenic
Arseni c

WG62478LRB
WG62478PBW

LRB
PBW

6 / 1 5 / 9 8 9:16:00 PM
6 / 1 5 / 9 8 9:33:00 PM

0.001
0.002

0.00000
-0.0001471

-0.0022
-0.0044

0.0022
0.0044

A C Z FORM V I I I - I N
REPQC001.07.97.03



Inorgani c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970; 879-2216

Matr ix
A n a l y s i s G r o u p

QC Report
ACZ Proj e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported
N i t r a t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y

L18846
QC1759-E
American Geological Services, Inc.
French Gulch
6 / 9 / 9 8
7/6/98

WG62436LRB LRB 6/15/98

N i t r i t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y

W G 6 2 4 3 6 L R B LRB

cArta ly sr sDate;

6 / 1 5 / 9 8

Residue, F i l t e r a b l e ( T D S ) @180C
M e t h o d M160.1 -Grav ime t r i c

Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
Method M160.2 - Gravimetric

WG62326PBW

S u l f a t e
Method M375.3 - Gravimetric

PBW 6 / 1 0 / 9 8

/Aqueous
Wet Chemistry
Method Verification-Blanks

0.01 0.0000 -0.01 0.01

Concentration .{mg/L} Control Limits

0.01 0.0000 -0.01 0.01

Analysi s Da%̂  ; ; / : . ' • : . ' • . : " ' ' •
£&&.$&%#'$:$&•;?&•••/'' ' : ; ' ' . ' ! • ' . ' . ' • • ' • : ' i j ^ - •-;• - . > : " • • • - ; ' ; • ' ' • ' • " • ' • * ' - ' " ' • • ' • . ; ' , ; ; • •-.-"_ " ' • * ' • • * • : " ' . ' • " ; ' :

WG62395PBW PBW 6 / 1 1 / 9 8

; lC^»ncehfc^ion (nig/L)x' >
" • ' y i ' * i j S ' ' V " > . - , , . • ' " " ' ' - " . . ' " . . ' „ . ' " ' , - ' • - ' • " • ' , -• . - , M w l p i J / • • ' - ! ' - F o u n d ?w,; " Q ' ' / ,

10 -4.0000000

i Control L i m i t s i Q
;:jjoweri: ;:" ;' U p p e r 1

-20 20

Concentration { m g / L ) ; Control L i m i t s

2.0000000 -10 10

l i ^ ^ B ^ i ^ ^ ^ ^ p s ^ M g t S S S ^ ^ ^ p ' f e s f & ^ ' - A n a l y s i s D a t e ^ ^ ; i ColScehtrat ion ( m g / L ) ; i : Control Limit s
If||i|il8l!llli^^ %;!-,:: ' • ' ^ :

: ' - . ; . 1 ' • . ; M ^ t i i v : V ; ' ; Found.- ' ' ' : Q ' : r : | . ' ̂ .Lower-;-"; . " : ' U p p e r
El
IHWG62936PBW PBW 6 / 1 9 / 9 8 10 -0.8232000 -10 10

REPQC001.07.97.03
A C Z FORM V I I I - I N



30400 Downhill Drive
Steamboat Springs, CQ 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Repor t ed

M e t a l A n a l y s i s

L18846
QC1759-E
American Geological Services, Inc.
French Gulch

7/698

S e l e n i u m ( T o t a l Recoverable) b y H y d r i d e
M e t a l s ( D i s s o l v e d ) b y I C P

M e t a l s ( T o t a l Recoverable) b y I C P

M e t a l s ( D i s s o l v e d ) by ICP-MS

M e t a l s ( T o t a l ) b y I C P - M S

Wet Chemi s t ry
Alkalinity as CaCOS
Ammonia by RFA
Carbon, total organic ( T O C )
C h l o r i d e by RFA
Electrical C o n d u c t i v i t y @ 25C
I o n C h r o m a t o g r a p h y
p H ( l a b )
Residue, F i l t e r a b l e ( T D S ) @180C
S u l f a t e ( G r a v i m e t r i c )
Sulfide as S
S u l f i t e
T S S a n d T V S (Gravime t r i c)

W G 6 3 1 0 3
WG62484
WG62487
W G 6 2 6 1 1
WG62859
WG63232
WG63330
WG62476
WG62688
WG62478
WG62660

W G 6 2 8 1 0
WG62964
WG62972
WG62533
W G 6 3 0 1 5
WG62810
WG62436
W G 6 2 8 1 0
W G 6 2 3 9 5
WG62936
WG62597
W G 6 2 2 5 8
WG62326

^Q Summary
Analysis Run Log
Cover Page

Page
73

87

REPQC001.07.97.03



I n o r g a n i c
QG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 1 0 3

izzzzzzzzz
! L18861-01AS
I L 1 8 8 6 1 - 0 1 A S D
I Z Z Z
I Z Z Z

W G 6 3 1 0 3 C C V 2
I W G 6 3 1 0 3 C C B 2.zzz
J Z Z Zzzz
! Z Z Zizzz
i Z Z Z
I Z Z Z

W G 6 3 1 0 3 C C V 3
: W G 6 3 1 0 3 C C B 3

6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

I 6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

i 6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

I 6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

D i l u t i o n

QC Report
A n a l y s i s

Analysis Run Log
Selenium (Total Recoverable)by Hydride

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c
:>QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services, Inc .
Client Project ID French G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62484

QC Report I Analysis Run Log
1A n a l y s i s i Metals (Dissolved) by ICP

REPQC001.07.97.03
A C Z F O R M X I V - I N



Inorganic
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t # L18846
Client American Geo log i ca l Services, Inc.
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : WG62487

QC Report I Analysis Run Log
A n a l y s i s I Metals (Dissolved) by ICP

kiGfient.

REPQC001.07.97.03
A C Z F O R M X I V - I N



^ I n o r g a n i c
sQC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62487 ( C o n t i n u e d )

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) by ICP

A C Z F O R M X I V - I N
REPQC001.07.97.03



I n o n g a n i c
QO S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 6 1 1

QC Report f Analysis Run Log
A n a l y s i s | Metals (Dissolved) by ICP

REPQC001.07.97.03
A C Z F O R M X I V - I N



Inorganic
•^.ffSpM:^QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services , inc.
C l i e n t Projec t I D F r e n c h G u i c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 5 9

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) by ICP

W G 6 2 8 5 9 1 C V
W G 6 2 8 5 9 I C B
W G 6 2 8 5 9 L R B
W G 6 2 8 5 9 L F B
L1 8040-11 AS
L 1 8 0 4 0 - 1 1 A S D
222
222
222
222
W G 6 2 8 5 9 C C V 1
W G 6 2 8 5 9 C C B 1
222
222

^^^^^^Bgy<^jyHiHfa^^alKiH
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6/18/98
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

?7?j5 p*y {"̂ pt̂ ^̂ Ŝ̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂

pet i t ion:
111111
5
2
1
1
1
j

1
1

I^gKS&B!

S i l a i S S j S J s i f f i i
X
X
X
X
X
X

X
X

sss&yi&fs&iB&ti^msoSft^^^mm

a^^^KK£3iS$
X
X
X
X
X
X

X

X
X
X

H j R B R S S S f l H H E z i l s i S l
X
X
X
X
X
X

I
X

X
X

X
SSSs&^Ss s iS

C f i e n t !

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 5 9 ( C o n t i n u e d )

zzz
ZZZ
W G 6 2 8 5 9 C C V 4
W G 6 2 8 5 9 C C B 4

6 / 1 8 / 9 8
6/18/98

-I

2
6 / 1 8 / 9 8 | 1
6 / 1 8 / 9 8 | 1

X
X

X |
X
X
X

X
X

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) by ICP

A C Z F O R M X I V - I N
REPQC001.07.97.03



....... -— - .-...---— ........:QG Summary
-•.., ' i , • V . ' . . - 1 - . * , . " . - . . . • - v . • ; . - ' ' . • • ' . - " , , . . . . * * . • -

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Servi c e s , I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 2 3 2

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total Recoverable) byICP

•;*eẑ. • .?•••.- - •/ ^Uenti
V' \

REPQC001.07.97.03
A C Z F O R M X I V - I N



;; in organic
;QCBummary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 3 3 0

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total Recoverable) byICP

ZZZ
L1 8852-01 LFM
W G 6 3 3 3 0 C C V 1
W G 6 3 3 3 0 C C B 1
L1 8852-01 LFMDzzzzzz
L1 8870-01 LFM
L1 8870-01 LFMD
ZZZ
ZZZ
ZZZ
ZZZzzz
W G 6 3 3 3 0 C C V 2
W G 6 3 3 3 0 C C B 2
ZZZzzzzzzzzzzzz
L 1 8 8 9 6 - 0 2 L F M

: L 1 8 8 9 6 - 0 2 L F M D;zzz
I Z Z Zzzz

f *r jtyjfj* T I jB^B8oBi3Bî ^^^88^HBI
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6/25/98
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6/25/98
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

mgmm
5
5
1
1
5
5
1
1
1
1
1
1
1
1
1
1
•\
1
1
1
1
1
1
1
1
1

H O f f l f l Hx !* !x !
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Client i

REPQC001.07.97.03
ACZ FORM XIV - IN 81



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total Recoverable) byICP

A C Z P r o j e c t *
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
American G e o l o g i c a l Service s , I n c .
F r e n c h G u l c h
6 / 9 / 9 8
7 / 6 / 9 8

W o r k g r o u p : W G 6 3 3 3 0 ( C o n t i n u e d )

W G 6 3 3 3 0 C C V 3
W G 6 3 3 3 0 C C B 3
ZZZ
ZZZ
W G 6 3 3 3 0 C C V 4
W G 6 3 3 3 0 C C B 4

6 / 2 5 / 9 8
6 / 2 5 / 9 8

1
1

6 / 2 5 / 9 8 | 1
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

1
1
1

x
X
x
X
X
X

A C Z F O R M X I V - I N
REPQC001.07.97.03



Inorgani c
QC S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Project I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62476

QC Report 1 Analysis Run Log
A n a l y s i s 1 Metals (Dissolved) by ICP-MS

?*Gf
*/

S a ' i e h t ; i
i

REPQC001.07.97.03
ACZ FORM XIV - IN



Qil^Su
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t # L18846
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 6 8 8

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) bylCP-MS

I vvuo^oaoiuo^
| W G 6 2 6 8 8 I C B 2izzz

ZZZ
ZZZ

! L 1 8 8 5 1 - 0 1 L F M
i L 1 8 8 5 1 - 0 1 L F M D
i W G 6 2 6 8 8 I C S 3
! W G 6 2 6 8 8 I C B 3

D/ i nyo | i
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8

-j

2
2

10
6 / 1 7 / 9 8 I 1
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8

1
1
1

A

X
X
X
X
X
X
X
X

Client:]

REPQC001.07.97.03
A C Z F O R M X I V - ! N



I n o r g a n i c
QC^Slimmary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62478

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total) by ICP-MS

j G t i e n t !

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Servi c e s , I n c .
Client Project I D French G u l c h
Date Received 6 / 9 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 6 6 0

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total) bylCP-MS
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A C Z F O R M X I V - I N



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCOS

A C Z F O R M X I V - I N 87
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t* L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 6 4

W G 6 2 9 6 4 L C S W 2
W G 6 2 9 6 4 L C S W 1

W G 6 2 9 6 4 I C B
W G 6 2 9 6 4 L C S W 3
W G 6 2 9 6 4 I C B
W G 6 2 9 6 4 I C B
222
722.

6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

i 6 / 1 9 / 9 8
6 / 2 0 / 9 8

QC Report
A n a l y s i s

! Analysis Run Log\
I Alkalinity as CaCO3

REPQC001.07.97.03
A C Z F O R M X I V - I N



Inorgani c
;QG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h Guich
Date Received 6 / 9 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 6 4 ( C o n t i n u e d )
. .; Iĝ̂ ssaggaê ^̂ ^̂ ^̂ ^̂ aj y ^ i a j i J r a t i . M g w ^ i j I p i \^HiiiiiB*iafnti*mMmT/t]'t(mMmimtiii*iiiiwmMi&immtmtmim^^mamMMi

W G 6 2 9 6 4 C C B 5
W G 6 2 9 6 4 C C B 6
ZZZ
ZZZ
ZZZ
L1 8894-01 DUP
L18894-01DUP
L1 8894-01 DUP
W G 6 2 9 6 4 L C S W 4
W G 6 2 9 6 4 L C S W 5
W G 6 2 9 6 4 L C S W 6
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 2 9 6 4 C C V 7
WG62964CCV8
WG62964CCV9
WG62964CCB7
WG62964CCB8
W G 6 2 9 6 4 C C B 9
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
L18940-08DUP

iL18940-08DUPj z z z
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8

1
1
1
1
1
1

6 / 2 0 / 9 8 | 1
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8

1
1
1
1
1
1
1
1
1

6/20/98 I 1
6 / 2 0 / 9 8
6/20/98
6/20/98
6/20/98
6 / 2 0 / 9 8
6/20/98
6/20/98
6 / 2 0 / 9 8
6/20/98
6/20/98
6 / 2 0 / 9 8
6/20/98
6/20/98
6/20/98
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

X I
Xx !
X
X
X
X
X
X
X
X
X
X
X !
X ;
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

QC Report I Analysis Run Log
IA n a l y s i s | Alkalinity as CaCO3

ACZ FORM XIV - IN
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 6 4 ( C o n t i n u e d )

W G 6 2 9 6 4 C C V 1 0
W G 6 2 9 6 4 C C V 1 1
W G 6 2 9 6 4 C C V 1 2
W G 6 2 9 6 4 C C B 1 0
W G 6 2 9 6 4 C C B 1 1
W G 6 2 9 6 4 C C B 1 2
L1 8940-1 8 D U P
W G 6 2 9 6 4 C C V 1 3
W G 6 2 9 6 4 C C V 1 4
W G 6 2 9 6 4 C C V 1 5
W G 6 2 9 6 4 C C B 1 3
W G 6 2 9 6 4 C C B 1 4
W G 6 2 9 6 4 C C B 1 5
W G 6 2 9 6 4 C C V 1 6
W G 6 2 9 6 4 C C V 1 7
W G 6 2 9 6 4 C C V 1 8
W G 6 2 9 6 4 C C B 1 6
W G 6 2 9 6 4 C C B 1 7
W G 6 2 9 6 4 C C B 1 8
L1 8940-1 8DUP
L18940-18DUP
L1 8940-1 8DUP
W G 6 2 9 6 4 C C V 1 9
W G 6 2 9 6 4 C C V 2 0
W G 6 2 9 6 4 C C V 2 1
W G 6 2 9 6 4 C C B 1 9
WG62964CCB20
WG62964CCB21

EgJ |||!§gii§JSg5§ ttS^ifrfflitMlW'Q'ffli

6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8

^̂^̂^̂^̂^̂^̂H

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

g H H a f i B B
X
X
X
X |
xx
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCOS

REPQC001.07.97.03
A C Z F O R M X I V - I N



i ; I n o r g a n i c
§C Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t #
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
American G e o l o g i c a l Services , I n c .
F r e n c h G u l c h
6 / 9 / 9 8
7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 7 2
S M e ^ f f l B S B a t e ^ f eaSi;;»S»§Vfe^^.-~-;Stl;:

QC Report
A n a l y s i s

Analysis Run Log
Ammonia by RFA

REPQC001.07.97.03
A C Z F O R M X I V - I N



K ^ p ^ k v ^ i & ^ - ' s r ? ' v f . j . . • : . " . ' /<3C Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 5 3 3

QC Report
A n a l y s i s

Analysis Run Log
Carbon, total organic (TOC)

/ f C H e n t
VI

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c
^ Q G { S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Servic e s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 0 1 5

zzz
ZZZ

i Z Z Z1 W G 6 3 0 1 5 C C V 1
: W G 6 3 0 1 5 C C B 1

L18848-03DUP
L18848-03AS
ZZZ

I Z Z Zzzzzzzzzzzzzzzzzzz
W G 6 3 0 1 5 C C V 2
W G 6 3 0 1 5 C C B 2
ZZZ
ZZZ
L18856-02DUP
L18856-02AS
W G 6 3 0 1 5 C C V 3
W G 6 3 0 1 5 C C B 3
W G 6 3 0 1 5 C C V 4
W G 6 3 0 1 5 C C B 4
ZZZ
L18856-02DUP

6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6/22/98
6/22/98
6 / 2 2 / 9 8
6/22/98
6/22/98
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8

QC Report I Analysis Run Log
A n a l y s i s I Chloride by RFA

v !

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

QC Report
A n a l y s i s

Analysis Run Log
Chloride by RFA

ACZ Pro j e c t #
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18846
American G e o l o g i c a l Services, I n c .
F r e n c h G u l c h
6 / 9 / 9 8
7 / 6 / 9 8

W o r k g r o u p : W G 6 3 0 1 5 ( C o n t i n u e d )

/ T C I i e n t
V i A C Z F O R M X I V - I N

REPQC001.07.97.03



:£ Inorgani c
d p t G S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Projec t # L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0

QC Report I Analysis Run Log
A n a l y s i s I Electrical Conductivity @ 25C

REPQC001.07.97.03
A C Z FORM X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62436

QC Report
A n a l y s i s

Analysis Run Log
Ion Chromatography

/ j
REPQC001.07.97.03

A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0

QC Report
A n a l y s i s

Analysis Run Log
pH (lab)

; Diction ^ t P A L f C t v r '#
W G 6 2 8 1 0 I C V
W G 6 2 8 1 0 L C S W 1
W G 6 2 8 1 0 L C S W 2
W G 6 2 8 1 0 I C B
W G 6 2 8 1 0 L C S W 3
W G 6 2 8 1 0 I C B
ZZZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
W G 6 2 8 1 0 C C V 1
W G 6 2 8 1 0 C C V 2
W G 6 2 8 1 0 C C V 3
W G 6 2 8 1 0 C C B 1
W G 6 2 8 1 0 C C B 2
L 1 8 8 1 2 - 1 1 D U P
L 1 8 8 1 2 - 1 1 D U P
L 1 8 8 1 2 - 1 1 D U P
ZZZ
ZZZ

s iAGJp sGlieht j
v I

6 / 1 8 / 9 8 " ~""T 1
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1
1
1
1
1

6 / 1 8 / 9 8 ; 1
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8 i
6 / 1 8 / 9 8 i
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1
1
1
1

6 / 1 8 / 9 8 f 1
6 / 1 8 / 9 8 | 1
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

X )
X J
X }
X )
X )
X )

•

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

< x
< X
< X
< X
< X
< X<

X
X

X
X; xxxxxxx

I x! x
X X ; X
X ; X i X
X X ! X
X X | X
X '• X ,' X
X i X | X
X X ! X
X X X
X

6 / 1 8 / 9 8 __________ | 1 Xf e jM-^r^ ' i ' inT^^^^^^ f f l^EKci l l^^ f f lBBBBBBBK

A C Z F O R M X I V - I N

i1 x

j ^ ^ H f f l f f i g ^ a i f f i H iSfe f i i i s i g8§8 |KflB8i
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 Proje c t^ L18846
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0 ( C o n t i n u e d )

QC Report
A n a l y s i s

i Z Z Z
722.

j Z Z Z- zzz
ZZZ
W G 6 2 8 1 0 C C V 4
W G 6 2 8 1 0 C C V 5
W G 6 2 8 1 0 C C V 6
W G 6 2 8 1 0 C C B 3
W G 6 2 8 1 0 C C B 4
ZZZzzzzzz
L18852-01DUP
L18852-01DUP
L18852-01 DUP
W G 6 2 8 1 0 L C S W 4
W G 6 2 8 1 0 L C S W 5

i Z Z Z
| W G 6 2 8 1 0 L C S W 6
I Z Z Z
I Z Z Z
i Z Z Z_ izzzzzzzzzzzzzzzzzz
i Z Z Z

- i Z Z Z
i Z Z Z
i Z Z Z
i Z Z Z

6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1 6 / 1 8 / 9 8
1 6 / 1 8 / 9 8
[ 6 / 1 8 / 9 8
1 6 / 1 8 / 9 8

6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

I Analysis Run Log
| pH(lab)

Client

REPQC001.07.97.03
A C Z F O R M X I V - I N



Inorgani c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Projec t* L18846
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0 ( C o n t i n u e d )

QC Report
A n a l y s i s

• Analysis Run Log
I pH(lab)

ZZZ
ZZZ
W G 6 2 8 1 0 C C V 7
W G 6 2 8 1 0 C C V 8
W G 6 2 8 1 0 C C V 9
WG62810CCB5
W G 6 2 8 1 0 C C B 6
W G 6 2 8 1 0 C C B 7
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

• L18870-03DUP
ZZZ
L18870-03DUP
ZZZ
L18870-03DUP
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

Lzzzizzz
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

^ j ^ ' S m ' ^ ' B ^ T i ^ ^ ^ KS^^|fi^SifWt^*{f^*liill6/18/98
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

Dilution^•••...*:/.-~:- „ . ; ' . , : • • • .
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
J

1
1

1
1
1
1
1
1
1

S S H F f H H S S i'"...'!-:-- ' -.• -.^.! -•./:."•";> V

X
X
X
X
X
X
X

X

X

X

™Hi"BM^H;:• .,,.,. J a s & i
X
X
X
X
X
X
X
X
X
X
Xx
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
XI x

jasmranig&i
;..;;«,:: ..;;: -v~1

X IIX
X I
X
X
X
X
X
X
Xx
X
X
X
X
X
X
X
X
X
Xx !
X
X
X
X
X
X
X
X
X
X
X
X
X

REPQC001.07.97.03
A C Z FORM X I V - I N



I f l organic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0 ( C o n t i n u e d )

QC Report f Analysis Run Log
IAnalys i s I pH (lab)

^ s f f l ^ l - S ' ^ H ^ ^ ^'^^'^•'S^^^^v'^^^^^^^^^^i^^^^f^f^- •™*"'CT &U f £ 5 t t L / G l l C - : . ; . - ; S s - c > ' ' - , . i - . i ' ; - > - , - - 1 t - f . i * U l l w ( I ; . ^ >£,• r.,TM_rv.. -.-,. •-

Z Z Z 6 / 1 9 / 9 8
W G 6 2 8 1 0 C C V 1 0
W G 6 2 8 1 0 C C V 1 1
W G 6 2 8 1 0 C C V 1 2
W G 6 2 8 1 0 C C B 8
W G 6 2 8 1 0 C C B 9
W G 6 2 8 1 0 C C B 1 0
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
L1 891 6-01 DUP
L1 891 6-01 DUP
W G 6 2 8 1 0 L C S W 7
W G 6 2 8 1 0 L C S W 8
ZZZ
W G 6 2 8 1 0 L C S W 9
ZZZ
L1 8791-11 DUP

1
6 / 1 9 / 9 8 I 1
6 / 1 9 / 9 8 1
6 / 1 9 / 9 8 1
6 / 1 9 / 9 8 ; 1
6 / 1 9 / 9 8 j 1
6 / 1 9 / 9 8 1
6 / 1 9 / 9 8 1
6 / 1 9 / 9 8 1
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

1
1
1
1
1
1
1

6 / 1 9 / 9 8 1
6 / 1 9 / 9 8 1
6 / 1 9 / 9 8 |_ 1
6 / 1 9 / 9 8
6 / 1 9 / 9 8

ZZZ 6 / 1 9 / 9 8
L1 8791 -11 DUP J 6 / 1 9 / 9 8
L1 8791 -11 DUP
W G 6 2 8 1 0 C C V 1 3
W G 6 2 8 1 0 C C V 1 4
W G 6 2 8 1 0 C C V 1 5

! W G 6 2 8 1 0 C C B 1 1
W G 6 2 8 1 0 C C B 1 2
W G 6 2 8 1 0 C C B 1 3
L1 8791-11 DUP

6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 2 0 / 9 8

1
1
1
1
1
1
1
1
1
1
1
1

X
X
Xx
X
X
X

X
y
Y

X

I B ^ S M S U a s i S & H

X
X
X
X
X

J\ • J{
X X

X
Xi x

I A
X
X

; X
I x

X
X

X
X
X

X X
X

X
X
X
X
X
X
X
X
XI x I

X X
I X :

X
X
X
X
X
X

x ;
X x
X : X
X
X
X
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I n o r g a n i c
J S C i S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t # L18846
C l i e n t American G e o l o g i c a l Serv i c e s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 3 9 5

QC Report
A n a l y s i s

Analysis Run Log
Residue, Filterable (TDS) @180C

' C H e n t !

REPQC001.07.97.03
A C Z FORM X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18846
C l i e n t Ameri can G e o l o g i c a l Servic e s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 3 6

WG62936PBW
i W G 6 2 9 3 6 L C S W
222

: Z Z Z
ZZZ
ZZZ

I Z Z Z
| Z Z Z

— ZZZ
ZZZ
ZZZ
ZZZ
L18822-02DUP
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

I 10

QC Report 1 Analysis Run Log
iA n a l y s i s i Sulfate (Gravimetric)

VI
REPQC001.07.97.03

A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t # L18846
C l i e n t American G e o l o g i c a l Service s , inc.
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 5 9 7

QC Report
A n a l y s i s

Analysis Run Log
Sulfide as S

ZZZ j 6 / 1 5 / 9 8
ZZZ ! 6 / 1 5 / 9 8
ZZZ
W G 6 2 5 9 7 C C V 1
WG62597CCB1
L18852-03DUP
L18852-03AS
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 2 5 9 7 C C V 2
W G 6 2 5 9 7 C C B 2
ZZZ
ZZZ
L18884-04DUP
L18884-04AS
W G 6 2 5 9 7 C C V 3
W G 6 2 5 9 7 C C B 3

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

1
1
1
1
1
1
1
•1

1
1
1
1
1
1
1
1
1
1

6 / 1 5 / 9 8 I 1
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

1
1
1

6 / 1 5 / 9 8 1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Xx

REPQC001.07.97.03
A C Z F O R M X I V - I N ! 103



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * .L18846
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 9 / 9 8
Date Report ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 2 5 8

QC Report
A n a l y s i s

Analysis Run Log
Sulfite

- C l i e n t ]
A C Z F O R M X I V - I N

REPQC001.07.97.03



I n o r g a n i c
plC: Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 Proje c t #
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Repor t ed

L18846
American G e o l o g i c a l Services , I n c .
F r e n c h G u l c h
6 / 9 / 9 8
7 / 6 / 9 8

W o r k g r o u p : W G 6 2 3 2 6

zzz

QC Report I Analysis Run Log
A n a l y s i s I TSS and TVS (Gravimetric)

777I zzzj z z zI zzz
i L18852-02DUP

6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8

1
! 5i 1I 1i 1

x !
X
X
Xx

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

QC Report T y p e s
QCREFERENCE

( i )
(2)
( 3 )
(4)
( 5 )
(6)

C a l i b r a t i o n Ver i f i ca t i on - Blanks
C a l i b r a t i o n V e r i f i c a t i o n - Control S a m p l e s
Method V e r i f i c a t i o n - Blanks
Method V e r i f i c a t i o n - Control S a m p l e s
S p i k e V e r i f i c a t i o n
D u p l i c a t e V e r i f i c a t i o n

V e r i f i e s that there is no or minimal contamination in the instrument calibration.
V e r i f i e s the accuracy of the instrument calibration.
V e r i f i e s that there is no or minimal contamination in the p r e p method procedure.
V e r i f i e s the accuracy of the method, in c lud ing the p r e p procedure.
Determines sample matrix interferences, if any.
V e r i f i e s the precision of the instrument and/or method.

QC S a m p l e T y p e s
I C V I n i t i a l Cal ibra t ion V e r i f i c a t i o n
CCV C o n t i n u i n g Cal ibrat ion V e r i f i c a t i o n
L C S W Laboratory Control S a m p l e - Water

Laboratory Control S a m p l e - Soil
Ini t ia l Cal ibrat ion Blank
C o n t i n u i n g C a l i b r a t i o n Blank
Laboratory Reagent Blank
Prep Blank - Water
Prep Blank - S o i l

L C S S
I C B
CCB
LRB
PBW
PBS

QCS Quality Control S a m p l e
ICS Instrument Check S a m p l e
LFB Laboratory F o r t i f i e d Blank
LFM Laboratory F o r t i f i e d Matrix
AS Analytical (Post Diges t ion) S p i k e
MS Matrix S p i k e
LFMD Laboratory F o r t i f i e d Matrix Dupl i ca t e
ASD Analyt i ca l S p i k e (Post Dige s t i on) D u p l i c a t e
MSD Matrix S p i k e Dupl i ca t e
DUP S a m p l e Duplicate

Unique ACZ QC Summary Q u a l i f i e r s (Q)
Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.
Y T h i s sample , instead of one of yours, was used as the quality control sample for the workgroup batch.
X QC is out of control. See Case Narrative.
W Poor recovery for S i l v e r quality control is accepted because S i l v e r o f t e n prec ip i ta t e s with Chloride .
V H i g h blank data accepted because sample concentration is 10 times higher than blank concentration
T H i g h Relative Percent D i f f e r e n c e (RPD) accepted because sample concentrations are less than 1 Ox the MDL.
S ICV/QCS sample not part of workgroup; analyzed immediately f o l l o w i n g instrument calibration as part of a prevous workgroup.

Method References
(1) EPA 600/4-83-020. Methods for Chemical Analys i s of Water and Wastes, March 1983.
(2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental S a m p l e s , August 1993.
(3) EPA 600/R-94- 111. Method s for the Determination of Metals in Environmental S a m p l e s - S u p p l e m e n t I, May 1994.
(4) EPA 600/4-80-032. Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980.
(5) EPA SW-846 . Tes t Method s f or Evaluating S o l i d Waste, Third Edition with U p d a t e II, September 1994.
(6) Standard Methods for the Examination of Water and Wastewater, 18th edition, 1992.

Comments
(1) QC results calculated from raw data. Results may vary s l i g h t l y if the reported ( r o u n d e d ) values are used in the calculations.
(2) Soil, S l u d g e , and Plant matrices for Inorganic analyses are reported on a dry weight basis.
(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.
(4) All matrices for Organic analyses are reported on an "as received" basis, except for TPH-IR analyses on soi l s

which are reported on a dry weight basis.
(5) The PCN/SCN header on the QC reports stands for Primary Control N u m b e r / S e c o n d a r y Control Number.

All stock chemicals are given a PCN and any reagent made at the bench level is assigned a SCN. T h e s e numbers track
our standards and chemicals so that any reagent is traceable to a cer t i f i cate of analysis.

— T h i s report is s ub j e c t to the "Terms & Conditions" section in /1CZ Laboratories, Inc. 1995 Analyt i ca l Services Fee S c h e d u l e .



Liicoiories. Inc.
JO-iOO D o w n h i l l Drive
S t e a m b o a t S p r i n g s . CO S04S7

Page I of 2
S A M P L E R E C E I P T FORM

. I E N T : D A T E

. 0 - T E C T * : ^ t f / y < £

Does this p r o j e c t require special handling procedures such as CLP protoco l?
Are the c u s t o d y s e a l s on the c oo l e r intact?
Are che c u s t o d y s eal s on the s a m p l e containers intact?
I s there a Cha in o f C u s t o d y ( C O C ) , o r other d i r e c t i v e s h i p p i n g p a p e r s pre s en t?
is che COC c o m p l e t e ?

Relinquished? Yes No Requested Analysi s? Yes
Is che COC ia agreement with the s ampl e s received?

f o f S a m p l e s : Yes No S a m p l e ID: Yes
M a t r i x : Yes No # o f Containers: Yes

/ /

<&^
N A
*^

•

N o

N o
N o

i s there enough sampl e for all requested analys i s?
A r e a l l s a m p l e s wi th in h o l d i n g t imes f o r requested analys i s?
W e r e a l l s a m p l e containers received intact?

} Are s a m p l e s requiring no headspace, headspace free? ^X^A^Z
) Do the s a m p l e s require a F o r i e g n S o i l s Permit Label or quarantine?

• Do s a m p l e s require spec ia l d i s p o s a l / h o l d considerations?
N o n - H a z a r d o u s : Y e s N o Hazardous: Y e s N o

Y E S
<£ls-

' YES
<*$>— ĵ * "\%J2^
g&

<^
&£Sr
3zs^

- YES
Y E S

NO
N O
NO
NO
NO

NO

N O
NO
NO
NO
^^

H o l d : months

rscribe " N O " iti.-r.s ( e x c e p t r f l . 1 1 , & 1 2 ) :

as the c l i en t c ontac t ed? Yes N o
Date: Name of person contac t ed:

r ions taker, or c l i e n t instruct ions:

S i g n a t u r e :

F R . M Q A O H 0:



Laboratories. Inc.
30400 Downhill Drive
Steamboat S p r i n g s . CO 80487

:LIENT: /~T "**&?&
P R O J E C T S : j L - f / S " 4 ^

11 __

r _ ,iii

:: u M P L E

f- L-\̂
5"

• —

—

S A M P L E R E C E I P T FORM
Page 2 of 2

DAT* 6/r/ris-
ANALYST: /?/"" /

T E M P E R A T U R E V E R I F I C A T I O N S A M P L E C H E C K ( ° C )
C O N T A I N E R T E M P ( ° C ) F L A D

ID 2° to 6° uR/hr

-
0.6*1- 7 / f f / ? [ f c onta iner r a d i o a c t i v i t y i s i

> 25 ;iR/hr then each sample
must be screened.

P R E S E R V A T I O N C H E C K ( p H ) & R A D I O A C T I V I T Y S C R E E N
R G Y Y G B B G O T ? R A D
<2 <2 <2 <2 < 2 < 2 <2 >12 > 12 ^R-cr

C—
ê -
c-̂
c^
tS

U—
<-*-

— ,
^~
-"

t**-
Cs~
^
^

(S

Jrk-*-
]f
V

r . -FERNAL C O M M E N T S : / i f / / '<^ r+crt^fS i^f J-{ ^ / ^X ^-/£>

R PORT C O M M E N T S :
—

F R M Q A 0 1 1 . 0 1 . 9 7 . 0 4



CHAIN OF CUSTODY RECORD Uboratory S a m p l e N u m b e r s (A^e Only): / / f f % COG # 14974
jm^mmm NMM * J^^IdMfci Laboratories, Inc.

30400 Downhill DriveSteamboat S p r i n g s , CO 80487 A(970) 879-6590 • (800) 334-5493 *

ame t o A p p e a r on Report and Invoice: cc: ( R e p o r t ) - (Invoice) to: (circle one or bo th)rfrtjenc/isJ (yeolo*\c*\ SfftiJice.s.-J-^C,/ £ < / ? > (A)> CediA^. D
J\<\k(>iAjnt>c\ COtn: fl /^O/^. ft 1 S S if. ^

Project or P.O. # '

S h i p p e d Via: F E D . X U P S H a
S A M P L E I D E N T I F I C A T I O N
£>Do/ *3 ê.
0002.cOo.3 & R o S / M F T :
OOO1/ O&O S^F-T;
0 6 0 f T 0/2.0 S M r t p r

s}• •
X"

D A T E
t>\m
^ / J 9 g
bMft
^ ' ° 3 if r i p f *$$yYT ,
uh

nd ><<(
T I M E

l l J U ^ '

/ < / v < r
/4>00
!7tro1^30

^

Dther
S a m p l eM a t r & *6to
6tJ

Au)6uJ
6U

^

# of
 CO

NT
AI

NE
RS

°(
\j^E

Q

^
^

.̂ ^̂ 04;# o z z &T e | : 3 f l ? - ? ^ ' y ^ y C A t t r i: - T e l :
A N A L Y S E S R E Q U E S T E D

1
1

X,>cx̂
X
X,

-w
t̂*

^ f̂c.

X
X
X
X
X

1
X
X

K
X

X

' f

X
XX
K
X

i

V^

X
XX
K
X

V^ \

3C

X
X
KA:

X
.1

4
X
^
X

X
X

£
X
X
X
X
X

7S
x

X
X
>c>c

* Matrix d p t l o n s : SW ( S u r f a c e water) • QW (Ground water) • WW ( W a s t e w a t e r ) • DW (Drinking water • SL (Sludge) • SOIL • OIL • Other (Specify)
SAMPLE DISPOSAL OPJIONS - Please complete section A, or choose one option from sections BAND C.Proper charges will be assessed. ( ^ i \ \
(A) Long-term storageH o l d until ( d a t e ) 'f o r f u t u r e analysi s .

(B) If Sample Is Non-Hazardous— 1) Local Disposal2) RCRA - Permi t t ed Facility3) Return to C l i e n t

j i •fQ // Sample Is Hazardous1 ) RCRA-Permit t ed F a c i l i t y2) Raturnvto C l i e n t

lA

X

KX
X

**• '
R E M A R K S

te.2l/(M'J( l*t$A»tk W w J ? * { J t
-••^,

0/ t o-S"7£>o / c b - V ^ Wd^ar 3̂ 8*<̂

•
C O M M E N T S ^

R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E P A G E #
(ZdtfL^t. V^v,c/V^f/ L~C1~°I^ VKQO I/ -^ ^- ̂  OF{ ^ \~^ • ^ + ' ^

^^~~^~~ /^Z^5* ——— —— b/f/f* 'C&0 -*—
W f j " "leturq ' - m p l e j y - " — • . Retr" •"' samr' n ! - ' ' - Rety— • • • ' s a m f j 1 -



Laborator i e s , I n c .

C A S E N A R R A T I V E
J u l y 9 , 1998

C l i e n t : A m e r i c a n G e o l o g i c a l S e r v i c e s , I n c .
P r o j e c t : F r e n c h G u l c h .
D a t e R e c ' d : 0 6 / 1 0 / 9 8
S D G # : L 1 8 8 5 2
L a b N o s . : L 1 8852-01 T h r o u g h L18852-03
T h r e e s a m p l e s f o r t h i s S D G were received o n 6 / 1 0 / 9 8 . T h e s a m p l e s were received i n good c o n d i t i o n
a t 6 . 4 d e g r e e s C . T h e s e s a m p l e s were then l o g g e d into A C Z ' s L I M S a s p r o j e c t s L18852.
T h e s a m p l e s f o r t h i s S D G were a n a l y z e d f o r t h e parame t e r s o u t l i n e d i n t h e s c ope o f work a t t a c h e d
w i t h t h e C h a i n o f C u s t o d y d o c u m e n t a t i o n . T h e l i s t contained i n o r g a n i c p a r a m e t e r s .

The d a t a p a c k a g e i s s e p a r a t e d into 4 sec t ions as f o l l o w s :
• I n v o i c e and Case N a r r a t i v e
• I n o r g a n i c A n a l y t i c a l R e p o r t s
• QC S u m m a r i e s
• C h a i n of C u s t o d y Documenta t ion
I t e m s o f note f o r t h i s p r o j e c t :
1. A s i n g l e C a l i b r a t i o n C o n t r o l V e r i f i c a t i o n s a m p l e for N i t r a t e - N was d e t e r m i n e d out o f c o n t r o l
p o s s i b l y t o matrix i n t e r f e r e n c e s .
2. Poor s p ik e recovery was a c c e p t e d for t o t a l recoverable zinc due to s a m p l e c o n c e n t r a t i o n s were
d e t e r m i n e d to be f o u r t ime greater than the s p i k e c onc en t ra t i on s .
T h i s s e t o f s a m p l e s meets A C Z ' s da ta q u a l i t y o b j e c t i v e s .
If you have any que s t i ons p l e a s e do not h e s i t a t e to c a l l me at (800) 334-5493.

S c o t t G u s t i n , P r o j e c t M a n a g e r

2773 Downhill Drive Phone (800) 334-5493Steamboat Springs, CO 80487 FAX No. (970) 879-2216



/1CZ Laboratorie s , Inc .
30400 D o w n h i l l DriveSteamboat S p r i n g s , CO 80487
(970) 879-6590

B I L L T O : American G e o l o g i c a l Services
A. Morrissey
12477 W. Cedar Dr.#206
Lakewood, CO 80228

\,-.[^xce^mimim^m^j
I 17185 2 5 - J u n - 9 8 C 9 9 9 9 Net 3C

Qtv A n a l y s i s
3 A l k a l i n i t y as C a C 0 3
3 l A l u m i n u m , d i s s o l v e d

N

S c r v i o e Rcqucotc ——— __,..*., — .^
'^^SiSS^sSffiSaSs^i^K,

@ N o r m a l @ S t a n d a r d
O 1-2 Days +200% Q Std with QC
O 3-5 Days +100% Q CLP F o r m a t
O 6-10 Days +50%

S u m m a r y

Inc. REPORT TO: American G e o l o g i c a l Service s , I n c .
A. Morrissey
12477 W. C e d a r Dr.#206
Lakewood, CO 80228

) I LI 8852 i
Method

F r e n c h G u l c h
Matrix Price

/ I 2 3 2 0 B I G r o u n d W a t e r $7.50
I M 2 0 0 . 7 I C P Ground Water

: 3 A l u m i n u m , t o ta l recoverable I M 2 0 0 . 7 ICP Ground W a t e r
3 A n t i m o n y , t o t a l recoverable I M 2 0 0 . 8 I C P - M S I G r o u n d Water
3 Arseni c , d i s s o l v e d

$7.50
$7.50

$15.50
I M 2 0 0 . 8 I C P - M S Ground Water $15 .50; 3 Arseni c , to tal recoverable I M 6 0 2 0 ICPMS Ground W a t e r $15.50

'. 3 i C a d m i u m , d i s s o l v e d I M 2 0 0 . 7 ICP Ground W a t e r i $7.50
3 i C a d m i u m , total recoverable N
3 i C a l c i u m , dissolved N
3 I C a r b o n , t o ta l organic (TOO l\
3 i C a t i o n - A n i o n Balance
3 C h l o r i d e

! 3 C h r o m i u m , d i s s o l v e d
C
!\
h

/ I 2 0 0 . 7 I C P G r o u n d W a t e r $7.50
1200.7 ICP Ground Water $7.50
1415.1 O x i d a t i o n / I R Ground W a t e r
: a l c u l a t i o n I G r o u n d W a t e r
1325.2 - Colorimetric (RFA) iGround Water
1200.8 ICP-MS i G r o u n d Water

3 Chromium, t o ta l recoverable I M 2 0 0 . 8 I C P - M S I G r o u n d Water
3 C o n d u c t i v i t y @25C
3 C o p p e r , d i s s o l v e d

]M1 20.1 - Meter I G r o u n d Water

$28.00
$0.00
$7.50

$15.50
$15.50

$5.50
I M 2 0 0 . 8 ICP-MS Ground W a t e r ! $15.50

i 3 i C o p p e r , to tal recoverable J M 2 0 0 . 8 ICP-MS Ground W a t e r $15.50
3 H a r d n e s s as C a C O S
3 l l r o n , d i s s o l v e d

i 2 l l r o n , F e r r i c
i 2 l l r o n . F e r r o u s
', 3 i l r o n , t o ta l recoverable
! 3 L e a d , d i s s o l v e d
; 3 ( L e a d , t o ta l recoverable

3 iMagne s ium, di s so lved
3 I M a n g a n e s e , d i s s o l v e d

1 C a l c u l a t i o n based on d i s s o l v e d G r o u n d W a t e r i $0.00
I M 2 0 0 . 7 I C P Ground Water : $7.50

Cc
t.
1\
l\
N

l a l c u l a t i o n ( D i s s o l v e d F e - F e r Ground W a t e r
M 3 1 5 B ( c ) P h e n a n t h r o l i n e Ground W a t e r
1200.7 ICP Ground Water
/ I 2 0 0 . 7 I C P Ground W a t e r
/1200.7 I C P I G r o u n d W a t e r
/I200 .7 I C P I G r o u n d Water

I M 2 0 0 . 7 I C P I G r o u n d Water
i 3 I M a n g a n e s e , t o ta l recoverable I M 2 0 0 . 7 ICP I G r o u n d Water

3 M o l y b d e n u m , total recoverable IM200.8 ICP-MS Ground Water
i 3 INicke l , d i s s o l v e d I M 2 0 0 . 7 I C P i G r o u n d Water
| 3 N i c k e l , total recoverable I M 2 0 0 . 7 ICP iGround Water
! 3 1 N i t r a t e as N

3 iNitrite as N
3 INitrogen, ammonia
3 I p H ( l a b )
3 P o t a s s i u m , d i s s o l v e d

$0.00
$20.00

$7.50
$7.50
$7.50
$7.50
$7.50
$7.50

$15.50
$7.50
$7.50

I M 3 0 0 . 0 - Ion C h r o m a t o g r a p h y J G r o u n d W a t e r $11 .00
I M 3 0 0 . 0 - Ion C h r o m a t o g r a p h y i G r o u n d W a t e r $11 .00

l\
l\
/1350.1 - A u t o m a t e d Phenate Ground Water
/ I 1 5 0 . 1 - E l e c t rome tr i c Ground Water

I M 2 0 0 . 7 I C P i G r o u n d W a t e r
3 J R e s i d u e , F i l t e r a b l e (TDS) @180C |M1 60.1 - G r a v i m e t r i c Ground W a t e r

$7.50
$5.50
$7.50
$7.50

3 J R e s i d u e , N o n - F i l t e r a b l e (TSS) @103-5C M1 60.2 - G r a v i m e t r i c Ground W a t e r $7.50
3 S e l e n i u m , t o ta l recoverable JSM 3500-Se C, A A - H y d r i d e I G r o u n d Water $20.00
3 [ S i l v e r , d i s s o l v e d I M 2 0 0 . 8 I C P - M S I G r o u n d W a t e r $15.50
3 I S i l v e r , t o ta l recoverable 1M200.8 I C P - M S I G r o u n d W a t e r $15.50
3 J S o d i u m , d i s so lved
3 I S u l f a t e
3 ISulfide as S
3 ISul f i t e

! 3 |TDS ( c a l c u l a t e d )

M200.7 ICP I G r o u n d Water
I M 3 7 5 . 3 - G r a v i m e t r i c Ground Water
S M 4 2 7 C - M o d i f i e d , M e t h y l e n Ground W a t e r

I M 3 7 7 . 1 - T t t r i m e t r i c I G r o u n d Water
C a l c u l a t i o n Ground Water

; 3 TDS ( r a t i o - m e a s u r e d / c a l c u l a t e d ) i C a l c u l a t i o n I G r o u n d Water

$7.50
$7.50
$8.50

$15.00
$0.00
$0.00

3 i T o t a l Recoverable D i g e s t i o n I M 3 0 0 5 I C P Ground Water $7.00
3 i T o t a l Recoverable D i g e s t i o n I M 3 0 0 5 ICP-MS i G r o u n d W a t e r $0.00

i 3 i U r a n i u m , t o ta l recoverable M200.8 ICP-MS i G r o u n d W a t e r
' • 3 i V a n a d i u m , t o t a l recoverable J M 2 0 0 . 8 I C P - M S I G r o u n d W a t e r

3 I Z i n c , d i s s o l v e d
$15.50
$15.50

I M 2 0 0 . 7 I C P I G r o u n d W a t e r $7.50

T o t a l
$22.50
$22.50
$22.50
$46.50
$46.50
$46.50
$22.50
$22.50
$22.50
$84.00

$0.00
$22.50
$46.50
$46.50
$16.50
$46.50
$46.50

$0.00
$22.50

$0.00
$40.00
$22.50
$22.50
$22.50
$22.50
$22.50
$22.50
$46.50
$22.50
$22.50
$33.00
$33.00
$22.50
$16.50
$22.50
$22.50
$22.50
$60.00
$46.50
$46.50
$22.50
$22.50
$25.50
$45.00

$0.00
i $0.00

$21.00
I $0.00
i $46.50
i $46.50

$22.50
Page 1 of 2



1 1
i 3 : Z i n c , t o t a l r e coverable
! 1 ' Q u a l i t y C o n t r o l S u m m a r y

I
I M 2 0 0 . 7 I C P

I I I
I G r o u n d W a t e r
j M i s c e l i a n e o u s

$7.50 i
$0.00 !

$22.50
$0.00

; S U B T O T A L
! Discount

Service Surcharge
P A Y T H I S A M O U N T! — .---- -— -

$1,472.50
20%

$1,178.00
i l f y o u have a n y que s t ions concerning th i s invoice, c a l l M A K E C H E C K S P A Y A B L E T OY v o n n e Baker - C o n t r o l l e r ( 9 7 0 ) 8 7 9 - 6 5 9 0' F e d e r a l T a x I D : 84-1108076 A C Z Laboratorie s , I P C .
|A service charge of 1.5% ( 1 8 % per a n u m ) w i l l be made on all u n p a i di i n v o i c e s 31 (or more) days o l d . S h o u l d it be necessary to as s ignaccount b a l a n c e to a c o l l e c t i o n agency or at torney for l e g a l action,ja i l subsequent charges and l e g a l f e e s s h a l l b e p a i d by customer.___ THANK YOU FOR YOUR BUSINESS!
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ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American Geo l og i ca l Services, Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID:
Client S a m p l e ID:
Cli en t Project ID:

ACZ Report ID:
Date S a m p l e d :

Date Received:
Date Reported:

L18852-01
0006 ORO Shaft
French Gulch
RG70575
6/9/98 11:05
6/10/98
6/29/98

S a m p l e Matrix: Ground Water

M e t a l s A n a l y s i s
A l u m i n u m , d i s s o l v e d
A l u m i n u m , total recoverable
Ant imony, total recoverable
Arsenic , d i s s o l v e d
Arsenic , total recoverable
Cadmium, d i s s o lv ed
Cadmium, total recoverable
Calcium, d i s s o l v e d
Chromium, d i s s o l v e d
Chromium, total recoverable
C o p p e r , d i s s o lved
C o p p e r , total recoverable
Iron, d i s s o l v e d
iron. Ferr i c
I r o n , Ferrous
I r o n , total recoverable
Lead, d i s s o l v e d
Lead, total recoverable
Magnesium, d i s s o l v ed
Manganese, d i s s o lv ed
Manganese, total recoverable
M o l y b d e n u m , total recoverable
N i c k e l , dis solved
N i c k e l , total recoverable
Potassium, d i s s o l v e d
S e l e n i u m , total recoverable
S i l v e r , d i s s o l v e d
S i l v e r , total recoverable
Sodium, dissolved
Uranium, total recoverable
Vanadium, total recoverable
Zinc, d i s s o l v e d
Zinc , total recoverable

M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M 6 0 2 0 I C P M S
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
C a l c u l a t i o n (Dissolved Fe - Ferrous Fe)
S M 3 1 5 B ( c ) Phenamhroiine
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

^^^•KE££i0.80
0.90

0.011
0.011
0.294
0.232
289

0.133
0.108

118

123
119

0.28
0.28
94.6

36.20
35.60

0.1 1
0.11
3.1

12.2
0.0013

171
162

SaBM^EHS

u
B

uu

u

B

U

uuu
B
U

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.03
0.06

0.001
0.002
0.005
0.003
0.006

0.2
0.0004
0.001
0.002
0.005
0.01
0.8
0.8

0.02
0.04
0.08
0.2

0.03
0.01

0.001
0.01
0.02
0.3

0.001
0.0002
0.0005

0.3
0.0005
0.00 1
0.05
0.05

maEH^Bssajj0.2
0.3

0.005
0.01
0.03
0.02
0.03

1
0.002
0.005
0.01
0.03
0.05

4
4

0.1
0.2
0.4

1
0.1

0.05
0.005
0.05
0.1

1
0.005
0.001
0.003

1
0.003
0.005

0.3
0.3

i j S a i i C B j j m g j i g a B B6 / 1 2 / 9 8
6/24/98
6 / 1 6 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6/12/98
6/24/98
6 / 1 2 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 2 9 / 9 8
6 / 1 0 / 9 8
6/24/98
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 1 8 / 9 8
6/24/98
6 / 1 6 / 9 8
6/12/98
6/24/98
6 / 1 2 / 9 8
6 / 2 5 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 8 / 9 8
6 / 2 5 / 9 8

tastes
gg
kr

f t p
f e p
f e p
gg
kr
gg

f e p
f e p
f e p
f e p
gg

calc
bk
kr

gg
kr

gg
Of
kr

f e p
gg
kr

gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

iU = Analy t e was analyzed for but not detected at the indicated MDL
|B = Analy t e concentration detected at a value between MDL and PQL
JPQL = Practical Quantitation Limit

R E P I N 1 0 1 C.01.96.01 Page 1 of 2
Vice President of Operations: Ralph Poul s en



ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Service s , Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID:
Client S a m p l e ID:
Client Projec t ID:

ACZ Report ED:
Date S a m p l e d :

Date Received:
Date Reported:

L18852-01
0006 ORO Shaft
French Gulch
RG70575
6/9/98 11:05
6/10/98
6/29/98

S a m p l e Matrix: Ground Water

M e t a l s Prep
______

T o t a l Recoverable Diges t ion
T o t a l Recoverable Digest ion
Wet Chemi s try
A l k a l i n i t y as CaCOS

Bicarbonate as CaCOS
Carbonate as CaCO3
H y d r o x i d e as CaCOS
Total A l k a l i n i t y

Carbon, total organic (TOC)
Cation-Anion Balance

Cat ion-Anion Balance
Sum of A n i o n s
Sum of Cat i on s

C h l o r i d e
C o n d u c t i v i t y @25C
Hardne s s as CaCO3
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH (lab)
Residue, F i l t e r a b l e ( T D S ) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u l f i t e
T D S ( c a l c u l a t e d )
TDS (ratio - m e a s u r e d / c a l c u l a t e d )

M3005 ICP
M3005 ICP-MS

M2320B

6/24/98
6 / 1 2 / 9 8

laa
laa

M415.1 O x i d a t i o n / I R
Calcu la t i on

M325.2 - Colorimetric (RFA)
M120.1 -Meter
C a l c u l a t i o n based on dis solved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
Ml 50.1 - Electrometric
M160.1 -Gravimetric
Ml60.2 - Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methyl ene Blue
M377.1 -Titr ime tr i c
Calcu la t ion
Calcu la t i on

2

5.2
33.4
37.1

2
2230
1110
0.05

0.41
4.7

2530
48

1590

2320
1.09

U
Uuu
B

B

U

Uu

mg/L
mg/L
mg/L
mg/L
mg/L

%
meq/L
meq/L
mg/L

umhos/cm
mg/L
mg/L
mg/L
mg/L
units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.05
0.1
10
5
10

0.02
2
10

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20
20
0.1
10
50

6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6/20/98
6 / 1 5 / 9 8

6 / 2 9 / 9 8
6 / 2 9 / 9 8
6 / 2 9 / 9 8
6 / 2 2 / 9 8
6 / 1 8 / 9 8
6 / 2 9 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 8 / 9 8
6 / 1 1 / 9 8
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 9 / 9 8
6 / 2 9 / 9 8

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
fp
fp
ss

sts
s s / c j

s s /bk
PJ
cj

bk
calc
calc

Note: F i e l d measured Ferrous Iron = 140 mg/L.

iU = A n a l y t e was analyzed for but not detected at the indicated MDL
iB = Analyte concentration detected at a value between MDL and PQL
JPQL = Practical Quantitation Limit

R E P I N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 2 of 2
Vice President of Operations: Ralph Poulsen



ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Services, Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID:
Client S a m p l e ID:
Client Projec t ID:

ACZ Report ID:
Date S a m p l e d :

Date Received:
Date Reported:

L18852-02
0007 ORO Shaft
French Gulch
RG70576
6/9/98 11:05
6/10/98
6/29/98

S a m p l e Matrix: Ground Water

Metal s Analy s i s
Aluminum, d i s s o lved
Aluminum, total recoverable
A n t i m o n y , total recoverable
Arsenic, d i s s o l v e d
Arsenic , total recoverable
Cadmium, d i s s o l v e d
Cadmium, total recoverable
Calcium, d i s s o l v e d
Chromium, d i s s o l v e d
Chromium, total recoverable
C o p p e r , d i s s o l v e d
C o p p e r , total recoverable
Iron, dis solved
I r o n , Ferr i c
I r o n , Ferrous
Iron, total recoverable
Lead, d i s s o l v e d
Lead, total recoverable
Magnesium, d i s s o lved
Manganese, d i s s o lv ed
Manganese, total recoverable
M o l y b d e n u m , total recoverable
N i c k e l , d i s s o l v e d
N i c k e l , total recoverable
Potassium, d i s s o l v e d
S e l e n i u m , total recoverable
S i l v e r , d i s s o lv ed
S i l v e r , total recoverable
S o d i u m , d i s s o l v ed
Uranium, total recoverable
Vanadium, total recoverable
Zinc, d i s s o lved
Zinc, total recoverable

M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M 6 0 2 0 I C P M S
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
C a l c u l a t i o n (Dissolved Fe - Ferrous Fe)
S M 3 I 5 B ( c ) Phenanthroline
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

0.85
1.02

0.014
0.011
0.226
0.265
316

0.001
0.100
0.130

134
9.0
125
110

0.20
0.34
102

37.70
33.40

0.11
0.11
2.8

11.6
0.0013

111
159

U

B

U
B

B

U

U
Uu
B
U

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.03
0.06

0.001
0.002
0.005
0.003
0.006

0.2
0.0004
0.001
0.002
0.005
0.01
0.8
0.8

0.02
0.04
0.08
0.2

0.03
0.01

0.001
0.01
0.02
0.3

0.001
0.0002
0.0005

0.3
0.0005
0.001
0.05
0.05

0.2
0.3

0.005
0.01
0.03
0.02
0.03

1
0.002
0.005
0.01
0.03
0.05

4
4

0.1
0.2
0.4

1
0.1

0.05
0.005
0.05
0.1

1
0.005
0.001
0.003

1
0.003
0.005

0.3
0.3

6 / 1 2 / 9 8
6/24/98
6 / 1 6 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 2 9 / 9 8
6 / 1 0 / 9 8
6/24/98
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 1 8 / 9 8
6/24/98
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 2 5 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 8 / 9 8
6 / 2 5 / 9 8

gg
kr

f t p
f t p
f t p
gg
kr

gg
f t p
f e p
f t p
f e p

OO&e>
calc

bk
kr
gg
kr

gg
gg
kr

f e p
gg
kr
gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

U = A n a l y t e was analyzed for but not detected at the indicated MDL
B = Analyte concentration detected at a value between MDL and PQL
JPQL = Practical Quantitation Limit
R E P I N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 1 of 2

Vice President of Operations: Ralph Poulsen



ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Services, Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18852-02
Client S a m p l e ID: 0007 ORO Shaft
Client Projec t ID: French Gulch

ACZ Report ID: RG70576
Date S a m p l e d : 6/9/98 11:05

Date Received: 6/10/98
Date Reported: 6/29/98

S a m p l e Matrix: Ground Water

Metal s Prep
T o t a l Recoverable Dige s t i on
T o t a l Recoverable Diges t ion
Wet Chemi s try
A l k a l i n i t y as CaCOS

Bicarbonate as CaCOS
Carbonate as CaCO3
H y d r o x i d e as CaCO3
Total A l k a l i n i t y

Carbon, total organic (TOC)
Cation-Anion Balance

C a t i o n - A n i o n Balance
Sum of Anions
Sum of Cat ions

C h l o r i d e
C o n d u c t i v i t y @25C
H a r d n e s s as CaC03
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH (lab)
Residue, F i l t e r a b l e ( T D S ) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u l f i t e
T D S ( c a l c u l a t e d )
TDS (ratio - mea sur ed / ca l cu la t ed)

M3005 I C P
M3005 ICP-MS

M jj&JMfeii^m^^pi^SBiBH^BIB^B^M
M2320B

M415.1 O x i d a t i o n / I R
C a l c u l a t i o n

M325.2 - Colorimetric (RFA)
M120.1 -Meter
C a l c u l a t i o n based on di s so lved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
M150.1 - Electrometric
Ml 60.1 -Gravimetric
M160.2 - Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M377.1 - T i t r i m e t r i c
Cal cu la t i on
Calculat ion

B y f i l g g T f f l j i
3

3
2

12.3
31.4
40.2

2
2280
1210
0.06

0.53
4.8

2570
46

1490

2280
1.13

B
U
U
B
B

B

U

U
U

mg/L
mg/L
mg/L
mg/L
mg/L

%
meq/L
meq/L
mg/L

umhos/cm
mg/L
mg/L
mg/L
mg/L
units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mugm
2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.05
0.1
10
5

100
0.02

2
10

||j"g*jj|l|

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.3
0.1
20
20

200
0.1
10
50

6/24/98
6 / 1 2 / 9 8

6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 1 5 / 9 8

6 / 2 9 / 9 8
6 / 2 9 / 9 8
6 / 2 9 / 9 8
6 / 2 2 / 9 8
6 / 1 8 / 9 8
6 / 2 9 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 2 2 / 9 8
6 / 1 8 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6 / 2 9 / 9 8
6/29/98

laa
laa

mfumirmlcHE

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
f p
f p

mh
sts

cj
s s /bk

cj
cj

bk
calc
calc

N o t e : F i e l d measured Ferrous Iron = 130 mg/L.

1U = Analy t e was analyzed for but not detected at the indicated MDL
JB = A n a l y t e concentration detected at a value between MDL and PQL
JPQL = Practical Quanti tat ion Limit
R E P I N 1 0 1 C . 0 1 . 9 6 . 0 1 Page 2 of 2
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ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American Geo log i ca l Services, Inc.
12477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18852-03
Client S a m p l e ID: 0008 ORO Shaft
Client Project ID: French Gulch

ACZ Report ID: RG70577
Date S a m p l e d : 6/9/98 11:05

Date Received: 6/10/98
Date Reported: 6/29/98
S a m p l e Matrix: Ground Water

Metal s A n a l y s i s
A l u m i n u m , d i s s o lved
A l u m i n u m , total recoverable
Antimony, total recoverable
Arsenic, d i s s o l v e d
Arsenic, total recoverable
Cadmium, d i s s o l v e d
Cadmium, total recoverable
Calc ium, d i s s o l v e d
Chromium, dissolved
Chromium, total recoverable
C o p p e r , d i s s o l v e d
C o p p e r , total recoverable
Iron, d i s s o l v e d
Iron, total recoverable
Lead, d i s s o l v e d
Lead, total recoverable
Magnesium, d i s so lved
Manganese, dissolved
Manganese, total recoverable
M o l y b d e n u m , total recoverable
N i c k e l , d i s s o l v e d
N i c k e l , total recoverable
Potassium, d i s s o l v e d
Selenium, total recoverable
S i l v e r , d i s s o lv ed
S i l v e r , total recoverable
Sodium, dissolved
Uranium, total recoverable
Vanadium, total recoverable
Zinc , d i s s o lv ed
Zinc, total recoverable
Metal s Prep

^f^^^f'W^^^^TO^^p
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M6020 I C P M S
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
SM 3500-Se C, A A - H y d r i d e
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP

Uuuuuuuuu
0.0006 B

U
U

0.02 B
0.03 B

U
Uuu

0.006 B
Uuuuuuuuuu

0.04 B
0.04 B

4dy^HgBuM&j g a a H i T i B a Ei f f y r f f l M i a i »rii n f f i
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

i t V f e l gWaftryq,0.03
0.03

0.0004
0.002
0.002
0.003
0.003
0.2

0.0004
0.0004
0.002
0.002
0.01
0.01
0.04
0.04
0.2

0.005
0.005

0.0004
0.01
0.01
0.3

0.001
0.0002
0.0002

0.3
0.0002
0.0004

0.01
0.01

0.2
0.2

0.002
0.01
0.01
0.02
0.02

1
0.002
0.002
0.01
0.01
0.05
0.05
0.2
0.2

1
0.03
0.03

0.002
0.05
0.05

1
0.005
0.001
0.001

1
0.001
0.002
0.05
0.05

n j / i f f i j l
6 / 1 2 / 9 8
6/24/98
6 / 1 6 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 1 8 / 9 8
6/24/98
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98
6 / 1 2 / 9 8
6 / 2 5 / 9 8
6 / 1 7 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 2 / 9 8
6/24/98

g S s i j l smameatm
gg
kr

f e p
f e p
f e p
gg
kr

gg
f e p
f e p
f e p
f e p
gg
kr

gg
kr

gg
gg
kr

f e p
gg
kr
gg
bg

f e p
f e p
gg

f e p
f e p
gg
kr

^^fff^^^^^^^^^^^^^^^^^^^^^^^^^^^iKS^^^^Iiff^^ tlM l^^mS^Sf^f^jjjSJ^^KSffX^im^X^!^
Total Recoverable Digestion
T o t a l Recoverable Digestion

M3005 ICP
M3005 ICP-MS

[8^&Ii^^S|giMiH£flHff i^^B
|U = Analyte was analyzed for but not detected at the indicated MDL
IB = Analyte concentration detected at a value between MDL and PQL
iPQL = Practical Quantitation Limit / ?l/A ? /

6/24/98
6 / 1 2 / 9 8

laa
laa

Vice President of Operations: Ralph Poulsen
REPIN101.03 .95 .01 Page 1 of 2



r[[̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ H A n a l y t i c a l Results
ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

American G e o l o g i c a l Service s , Inc.
1 2477 W. Cedar Dr. #206
Lakewood, CO 80228
A. Morrissey

Lab S a m p l e ID: L18852-03
Client S a m p l e ID: 0008 ORO Shaft
Client Proj e c t ID: French Gulch

ACZ Report ID: RG70577
Date S a m p l e d : 6/9/98 11:05

Date Received: 6/10/98
Date Reported: 6/29/98

S a m p l e Matrix: Ground Water
Wet Chemi s t ry

f i ^ f | j ^ ' ^ | | i g . g ' a i 3 ^ ^
A l k a l i n i t y as CaCO3

Bicarbonate as CaCO3
Carbonate as CaCO3
H y d r o x i d e as CaCOS
T o t a l A l k a l i n i t y

Carbon, total organic (TOC)
Cat ion-Anion Balance

Cation-Anion Balance
Sum of Anions
Sum of Cations

C h l o r i d e
C o n d u c t i v i t y @25C
Hardne s s as CaCO3
N i t r a t e as N
N i t r i t e as N
N i t r o g e n , ammonia
pH (lab)
Residue, F i l t e r a b l e (TDS) @180C
Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
S u l f a t e
Sulfide as S
S u i f i t e
T D S ( c a l c u l a t e d )
TDS (rat io - m e a s u r e d / c a l c u l a t e d )

M2320B

M415.1 O x i d a t i o n / I R
Calcu la t i on

M325.2 - Colorimetric (RFA)
M120.1- Meter
C a l c u l a t i o n based on di s solved Ca & Mg
M300.0 - Ion Chromatography
M300.0 - Ion Chromatography
M350.1 - Automated Phenate
M150.1 - Electrometric
Ml 60.1 - Gravimetric
M160.2 - Gravimetric
M375.3 - Gravimetric
SM427C - M o d i f i e d , Methylene Blue
M377.1 -Titr ime t r i c
Calcu la t i on
C a l c u l a t i o n

^•M^H^^^BWBaU

13

n/a
0.4
0.1

32

0.07

2.3
4.5
10

20

22
0.45

U
U
U
U

B
B
U

U

U

B
U

U
U
B

mg/L
mg/L
mg/L
mg/L
mg/L

%
meq/L
meq/L
mg/L

umhos/cm
mg/L
mg/L
mg/L
mg/L
units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

—•-——•• •••"•-:

2
2
2
2
1

0.1
0.1

1
1
1

0.01
0.01
0.1
0.1
10
5

10
0.02

2
10

10
10
10
10
5

0.5
0.5

5
10
7

0.05
0.05
0.5
0.1
20
20
20
0.1
10
50

6/20/98
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 6 / 9 8

6 / 2 9 / 9 8
6 / 2 9 / 9 8
6 / 2 9 / 9 8
6 / 2 2 / 9 8
6 / 1 8 / 9 8
6 / 2 9 / 9 8
6 / 1 6 / 9 8
6 / 1 5 / 9 8
6 / 2 2 / 9 8
6 / 1 8 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 9 / 9 8
6 / 1 5 / 9 8
6 / 1 0 / 9 8
6/29/98
6 / 2 9 / 9 8

MM^BHK

sts
sts
sts
sts
bg

calc
calc
calc
mh
sts

calc
rp
rp

mh
sts

cj
cj
cj
cj

bk
calc
calc

;U = A n a l y t e was analyzed for but not detected at the indicated MDL
IB = Analy t e concentration detected at a value between MDL and PQL
!PQL = Practical Quantitation Limit
R E P I N 1 0 1 . 0 3 . 9 5 . 0 1 Page 2 of 2
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I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

QC Report ID: QC1764-C
ACZ Project ID: L18852

REPORT TO:

A. Morrissey
American G e o l o g i c a l Services, Inc.

12477 W. Cedar Dr. #208
Lakewood, CO 80228
M o n d a y , J u l y 06,1998

B r a d l e y W. C r a i g , Qual ty Assurance O f f i c e r

S c o t t G u s t i n , Pro j e c t Manager
REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t I D French Gulch
Date Received 6/10/98
Date Reported 7/6/98

S a m p l e and Produc t D e s c r i p t i o n
C a l i b r a t i o n V e r i f i c a t i o n - Control S a m p l e s
C a l i b r a t i o n V e r i f i c a t i o n - Blanks
S p i k e V e r i f i c a t i o n
D u p l i c a t e V e r i f i c a t i o n
M e t h o d V e r i f i c a t i o n - Control S a m p l e s
M e t h o d V e r i f i c a t i o n - Blanks
Run Log
T o t a l Pages



inorganic
S§ ^ummary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Sample Identification

ACZ Proje c t #
C l i e n t
Cli en t Project I D
Date Received
Date Reported

L18852
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

L18852-01
L18852-02
L18852-03

0006 ORO Shaft
0007 ORO Shaft
0008 ORO Shaft

Ground Water
Ground Water
Ground Water

6 / 9 / 9 8 11:05:00 AM
6 / 9 / 9 8 11:05:00 AM
6 / 9 / 9 8 11:05:00 AM

6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8

Comments:

REPQC001.07.97.03



f |lnoi*ganic
|QC| Summary

30400 Downhill Drive 1 Project Summary
Steamboat Springs, CO 80487 *•
(800) 334-5493
Fax: (970) 879-2216

ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

A C Z L a b I D : L18852-
I l l l f ^

Alkalinity as CaCOS ! M2320B
A l u m i n u m , d i s s o l v e d M200.7 I C P
A l u m i n u m , t o t a l recoverable \ M200.7 ICP
A n t i m o n y , t o t a l recoverable M200.8 ICP-MS
Arseni c , d i s s o l v e d M200.8 ICP-MS
Arsenic , to tal recoverable
C a d m i u m , d i s s o l v e d
C a d m i u m , to ta l recoverable
C a l c i u m , d i s s o lved
Carbon, total organic ( T O C )
C h l o r i d e
C h r o m i u m , d i s s o lv ed
Chromium, total recoverable
C o n d u c t i v i t y @25C
C o p p e r , d i s s o l v e d
C o p p e r , to tal recoverable
I r o n , d i s s o lv ed
I r o n , F e r r o u s
Iron, to ta l recoverable
Lead, d i s so lved
Lead, total recoverable
M a g n e s i u m , d i s so lved

M6020 I C P M S
M200.7 ICP
M200.7 ICP
M200.7 ICP
M415.1 O x i d a t i o n / l R
M325.2 - Colorimetric (RFA)
M200.8 ICP-MS
M200.8 ICP-MS
M120.1 -Meter
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP
S M 3 1 5 B ( c ) P h e n a n t h r o l i n e
M200.7 ICP
M200.7 I C P
M200.7 I C P
M200.7 I C P

Mangane s e , d i s s o l v e d M200.7 ICP
Mangane s e , total recoverable j M200.7 ICP
M o l y b d e n u m , t o ta l recoverable M200.8 ICP-MS
N i c k e l , d i s s o l v e d j M200.7 ICP
N i c k e l , t o ta l recoverable
N i t r a t e as N
Nitrite as N
N i t r o g e n , ammonia

M200.7 ICP
M300.0 - Ion C h r o m a t o g r a p h y
M300.0 - Ion C h r o m a t o g r a p h y
M350.1 -Automated Phenate

pH ( l a b ) M150.1 - Electrometric
P o t a s s i u m , d i s s o lv ed M200.7 ICP
Residue, F i l t e r a b l e (TDS) @180C M 160.1 -Gravimetric
Residue, N o n - F i l t e r a b l e (TSS) @103-5C j M 160.2 -Gravimetric

i S e l e n i u m , t o t a l recoverable j SM 3500-Se C, AA-Hydride
S i l v e r , d i s s o l v e d j M200.8 ICP-MS
S i l v e r , total recoverable M200.8 ICP-MS

X X
X X
X X

EHx !X !
X

X X X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X X
X X
Y

X
X
X
X
X
Y

X
X
X
X
X
X
X
X
X
X
X

X X
X X
X
X
X
X
X

X
X
X
X
X

X | X
X
X
X
X
X

X
X
X

Xxx !x I
X
X
X
X
X :
X
X ;
X
X
X
X
X
X
X
X
X
X
X
V '•x I
X
X
X
X :
X

X X
X X !

i 4
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^ I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Projec t # L18852
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

Project Summary

ACZ Lab ID: L18852-

S o d i u m , di s solved
S u l f a t e
Sulfide as S
S u l f i t e
U r a n i u m , to ta l recoverable
V a n a d i u m , to ta l recoverable
Z i n c , d i s s o lv ed
Zinc, total recoverable

^^lHS^^;';..^?^J^&:V ;:-;: : . '^^i| l02q !a»Siy&.v i :- . ' -3v~ . ; ' • • • ' .:'.:~. . . . - • ' ' . Y - T • . • • « ? " ' : ' £ - ~ . ' - " ' • " • • • • .."̂ ^•.."̂ •iVvw. T - - . ~ ~ f
\ M200.7ICP | X j X
\ M375.3 - Gravimetric

SM427C - M o d i f i e d , Methyl ene Blue
M377.1 - T i t r i m e t r i c

I M200.8 ICP-MS
' M200.8 ICP-MS
, M 2 0 0 . 7 I C P

M200.71CP

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X-r
X
X
X

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Calibration Verification -Control Samples
Cover Page

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Metal A n a l y s i s
M e t a l s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Disso lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

Page
7

15

A d d i t i o n a l analy t i ca l runs may have been required as a result of matrix e f f e c t s and/or ins trumental prob l ems .Re-analysis da ta i m m e d i a t e l y f o l l o w s i n i t i a l QC data as out l ined in above sequence.

REPQC001.07.97.03



Inorgani c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Metals - Hydride
Calibration Verification-
Control Samples

S e l e n i u m , total recoverable
M e t h o d SM 3500-Se C, AA-Hydrid e

&s^S^S»K-^feiS
W G 6 3 1 0 3 I C V
W G 6 3 1 0 3 C C V 1
W G 6 3 1 0 3 C C V 2

| f j$8Pij*SS£!l!!a8

I C Vccvccv

^^^il^S^^iSi^nily^^P^^ii^-iSij •:••.-. •-'••..• ...:^^^J3!fe^pn:/^n!^^)si'ici;.Jr^^tro.!-.Mfn'' s« %..i.P-^ J f t ^ t M t f ^ i l f l W l H B i l l U I I L B l H i

11980316-6
11980316-6
11980316-6

^ & T S f # : . - - y 4 l ' ^ % r . : ; - ; . ? * ' : ;fe2r-:.--.;-.»; •-:•:;:• :: -•:." ..'.Vv..--; •::-,:..-<r:r l

6 / 2 5 / 9 8 2:07:00 PM
6 / 2 5 / 9 8 2:24:00 PM
6 / 2 5 / 9 8 2:42:00 PM

!^J:-Tru|16SJ:
0.02
0.02
0.02

:^(=panid||;\ic
0.0203
0.0196
0.0198

iJ;Rec;{%):
101.5

98
99

I • ' . Lower r v
90
90
90

: « U p p e r I
110
110
110

A C Z F O R M I I - I N
REPQC001.07.97.03



H3400 Downhill Drive
Steamboat Springs, CO 80487
800) 334-5493
-ax: (970) 879-2216
VCZ Pro j e c t # L18852
2C Report ID QC1764-C
Client American Geological Services, Inc.
; i i en t Pro j e c t ID French Gulch
late Received 6/10/98
la t e Repor t ed 7/6/98
J i s s o l v e d M e t a l s
l e thod M200.7 I C P

J u m i n u m W G 6 2 4 8 7 I C V
J u m i n u m W G 6 2 4 8 7 C C V 2
J u m i n u m W G 6 2 4 8 7 C C V 3

J a d m i u m WG624871CV
,admium W G 6 2 4 8 7 C C V 2
,admium W G 6 2 4 8 7 C C V 3

,alcium W G 6 2 4 8 7 I C V
alcium WG62487CCV2
alc ium W G 6 2 4 8 7 C C V 3

on W G 6 2 4 8 7 I C V
on W G 6 2 4 8 7 C C V 2
on W G 6 2 4 8 7 C C V 3

ead W G 6 2 4 8 7 I C V
ead W G 6 2 4 8 7 C C V 2
ead W G 6 2 4 8 7 C C V 3

/ l a g n e s i u m W G 6 2 4 8 7 I C V
/ l a g n e s i u m W G 6 2 4 8 7 C C V 2
/ l a g n e s i u m W G 6 2 4 8 7 C C V 3

; A G Z ? j ; C H e n t
V !

^^^SgSSsifSi-.s::.-. y*:,;^^''^''^^XS^^^ygSr^lff^^tSSSsSSSSllS
ICV 11980611-3

CCV 11980611-3
CCV 11980611-3

ICV 11980611-3
CCV 11980611-3
CCV 11980611-3

ICV 11980611-3
CCV 11980611-3
CCV 11980611-3

ICV 11980611-3
CCV 11980611-3
CCV 11980611-3

ICV 11980611-3
CCV 11980611-3
CCV 11980611-3

ICV 1198061 1-3
CCV 11980611-3
CCV 11980611-3

Matrix
A n a l y s i s G r o u p

QC Report

6/1 2/98 12: 08:00 AM 1 1
6/1 2/98 1:58:00 AM 1 1
6/1 2/98 2:53:00 AM 1 1

Aqueous
Metals - ICP
Calibration Verification-
Control Samples

ratioi0rnga:)i3s;? ^ sControl L i i n i t S j % j Q
tjsrSj§-:;^^K^: "̂ r̂ - ?:Uppe*: | •
.01 101.1 95 105
.00 100.3 90 110
.02 101.6 90 110

6/12/98 12:08:00 AM 1 0.985 98.5 95 105
6 / 1 2 / 9 8 1:58:00 AM 1 1.07 106.7 90 110
6 / 1 2 / 9 8 2:53:00 AM 1 1.07 106.6 90 110

6/1 2/98 12:08:00 AM 51 48.7 95.5 95 105
6/1 2/98 1:58:00 AM 51 52.4 102.7 90 110
6/1 2/98 2:53:00 AM 51 52.5 102.9 90 110

6/1 2/98 12:08:00 AM 1 0.971 97.1 95 105
6/1 2/98 1:58:00 AM 1 1.04 104 90 110
6/1 2/98 2:53:00 AM 1 1.03 102.6 90 110

6/1 2/98 12:08:00 AM 1 0.
6/1 2/98 1:58:00 AM 1 1
6/1 2/98 2:53:00 AM 1 1

983 98.3 95 105
.07 107.2 90 110
.09 109.1 90 110

6/1 2/98 12:08:00 AM 51 48.6 95.4 95 105
6/1 2/98 1:58:00 AM 51 49.1 96.3 90 110
6/1 2/98 2:53:00 AM 51 49.6 97.2 90 110

A C Z F O R M I I - I N 8
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0400 Downhill Drive
teamboat Springs, CO 80487

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICPJOO; 334-5493

ax: (970) 879-2216
CZ P r o j e c t * L18852

QC Report Calibration Verification-
Control Samples

C Report ID QC1764-C
l i ent American Geological Services, Inc.
l i ent Proj e c t ID French Gulch
ate Received 6/10/98
ate Reported 7/6/98
>issolved Meta l s
ethod M200.7 ICP

I
anganese
anganese
anganese
anganese

ickel
ickel
ickel

otassium
otassium
otassium

odium
odium
odium

inc
inc
inc
inc
inc
inc

AW^j ;

• S ^ ' % S ^ ^ ^ l a ' g a j f H S s ^ B |

W G 6 2 8 5 9 I C V
W G 6 2 8 5 9 C C V 2
W G 6 2 8 5 9 C C V 3
W G 6 2 8 5 9 C C V 4

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 7 C C V 3

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 7 C C V 3

W G 6 2 4 8 7 I C V
W G 6 2 4 8 7 C C V 2
W G 6 2 4 8 7 C C V 3

W G 6 2 4 8 7 I C V
WG62487CCV2
WG62487CCV3
WG628591CV
W G 6 2 8 5 9 C C V 2
W G 6 2 8 5 9 C C V 3

ient

j " . " • ' i ' * E , X i V , . ' . " . • ' ' * : 'a K S f f i & H B B lBJB»BgiiiaBBBHBSE^^jaSHB
I C Vccv
ccvccv

I C Vccv
ccv

I C V
ccvccv

I C V
ccv
ccv

I C V
ccv
ccv

I C V
ccv
ccv

f f i n i i l i n HRHBraaS9RHMiiiiiiiilliBH!11980617-1
11980617-1
11980617-1
11980617-1

11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3

11980611-3
11980611-3
11980611-3
11980617-1
11980617-1
11980617-1

-X A n a l y s i s / D a t e . ; i; \i 1: ;;'^^Cbhgentrati61ji"(Tng/L]i-'??'':----i : ;';Contr6l.l;Jiiiits,% iQ
':,• -r ••:•.' ."&••': •-'••^•:- . •':•'• J >iS^^:££oui^^ Upper'. .. -....• '- • . . i: ...*.«*>*.... .-.--..'..,.- ... - ...... -.-M.... . ...V . /**...:.•..." •.• • -•. . :l

6/1 8/98 5:04:00 PM 1 0.994 99.4 95 105
6/1 8/98 6:53:00 PM 1 0.987 98.7 90 110
6/1 8/98 7:48:00 PM 1 0.989 98.9 90 110
6/1 8/98 8:06:00 PM 1 1.01 100.6 90 110

6/1 2/98 12:08:00 AM 1 0.967 96.7 95 105
6/1 2/98 1:58:00 AM 1 1.04 103.8 90 110
6/1 2/98 2:53:00 AM 1 1.03 102.8 90 110

6/1 2/98 12:08:00 AM 60 60.3 100.5 95 105
6/1 2/98 1:58:00 AM 60 58.7 97.8 90 110
6/1 2/98 2:53:00 AM 60 58.9 98.2 90 110

6/1 2/98 12:08:00 AM 51 52.0 102 95 105
6/1 2/98 1:58:00 AM 51 49.9 97.9 90 110
6/1 2/98 2:53:00 AM 51 50.6 99.2 90 110

6/1 2/98 12:08:00 AM 1 0.995 99.5 95 105
6/1 2/98 1:58:00 AM 1 1.07 106.9 90 110
6 / 1 2 / 9 8 2:53:00 AM 1 1.07 106.6 90 110
6/1 8/98 5:04:00 PM 1 0.987 98.7 95 105
6/1 8/98 6:53:00 PM 1 0.978 97.8 90 110
6/1 8/98 7:48:00 PM 1 0.984 98.4 90 110

-

A C Z F O R M I I - I N 9
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Metals - ICP
Calibration Verification-
Control Samples

Total Recoverable Metal s
Method M200.7 I C P

A l u m i n u m
A l u m i n u m
A l u m i n u m

C a d m i u m
Cadmium
C a d m i u m

I r o n
I r o n
I r o n

Lead
Lead
Lead

Mangane s e
Mangane s e
Manganese

N i c k e l
N i c k e l
N i c k e l

' u ^ i ^ o ^ j ' i i i i Lt'.i j>EjiLijij j]jS3^a iSBSSiSeMmiBB
W G 6 3 2 3 2 I C V
W G 6 3 2 3 2 C C V 1

i S l l l l l i i i
I C V

CCV
W G 6 3 2 3 2 C C V 2 CCV

W G 6 3 2 3 2 1 C V
W G 6 3 2 3 2 C C V 1

I C V
CCV

W G 6 3 2 3 2 C C V 2 CCV

W G 6 3 2 3 2 I C V
W G 6 3 2 3 2 C C V 1

I C V
CCV

W G 6 3 2 3 2 C C V 2 CCV

W G 6 3 2 3 2 I C V
W G 6 3 2 3 2 C C V 1

I C V
CCV

W G 6 3 2 3 2 C C V 2 CCV

W G 6 3 2 3 2 I C V
W G 6 3 2 3 2 C C V 1

I C V
CCV

W G 6 3 2 3 2 C C V 2 CCV

W G 6 3 2 3 2 I C V I C V
W G 6 3 2 3 2 C C V 1 CCV
W G 6 3 2 3 2 C C V 2 CCV

" m B f f l P J I S f f i B B g i B i f f i

11980617-1
11980617-1
11980617-1

11980617-1
11980617-1
11980617-1

11980617-1
11980617-1
11980617-1

1 198061 7-1
11980617-1
11980617-1

11980617-1
11980617-1
11980617-1

11980617-1
11980617-1
11980617-1

S S B M H M M H H B P m H B M H B ^ H I ^ ^ H l H

He. ••••:.• " rigs" £ : ;S':: ' :'~~.-.^:
6/24/98 9:07:00 PM
6/24/98 9:59:00 PM
6 / 2 4 / 9 8 1 0:52:00 PM

6/24/98 9:07:00 PM
6/24/98 9:59:00 PM
6 / 2 4 / 9 8 1 0:52:00 PM

6/24/98 9:07:00 PM
6/24/98 9:59:00 PM
6 / 2 4 / 9 8 1 0:52:00 PM

6 / 2 4 / 9 8 9:07:00 PM
6/24/98 9:59:00 PM
6/24/98 10:52:00 PM

6/24/98 9:07:00 PM
6/24/98 9:59:00 PM
6 / 2 4 / 9 8 1 0:52:00 PM

6/24/98 9:07:00 PM
6/24/98 9:59:00 PM
6 / 2 4 / 9 8 1 0:52:00 PM

I : |^^!^incentration;-j
J^S^is||8Rpuritiig;

1 0.976
1 0.968
1 0.985

1 0.996
1 1.02
1 1.03

1 0.967
1 0.989
1 0.984

1 0.994
1 1.00
1 1.02

1 0.992
1 1.01
1 1.02

1 0.972
1 0.991
1 1.00

ro<#^8Sr
Qpf t e c;^£ j |

97.6
96.8
98.5

99.6
101.5
102.7

96.7
98.9
98.4

99.4
100.5
102.5

99.2
100.8
101.6

97.2
99.1

100.1

'Control :L1rnits>% i Q
-Lower-

95
90
90

95
90
90

95
90
90

95
90
90

95
90
90

95
90
90

C l i p p e r |
105
110
110

105
110
110

105
110
110

105
110
110

105
110
110

105
110
110

REPQC001.07.97.03
A C Z F O R M I I - I N



Pnorganic
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Calibration Verification-
Control Samples

$j$
Z i n c W G 6 3 2 3 2 I C V
Z i n c W G 6 3 2 3 2 C C V 1
Z i n c W G 6 3 2 3 2 C C V 2
Zinc W G 6 3 3 3 0 I C V
Zinc W G 6 3 3 3 0 C C V 1
Zinc W G 6 3 3 3 0 C C V 2

I g l p p e
:\<^y&f-"'"--:>':-;':':~
~&S*~^:;

I C V
CCV
CCV

ICV
CCV
ccv

r P C N « S C N #•';:•" .•'" ."-"••. .£;•; •"" ' " '•-.v̂ .- jw- . •ji.»<-x -.• .••-; -.-w
^ / w ^ r ' : , - V ; . ; ; ; : 3 > • ' ' ' . vri;;-

11980617-1
11980617-1
11980617-1
11980617-1
11980617-1
11980617-1

? f A n a l y s i s . D a t e ;

6/24/98 9:07:00
6/24/98 9:59:00

' • : : ; -:"•;- ; t " ' " ; ' ^ 9 o n ^ i t r a f c n 4 m g / L > . " ? - v : . ; . j ' Control Limits,% Q
;.;./;~-;:;..4J^^^^ou!^^|^:i[%y^!-^r;-;;; U p p e r , ' • -
PM
PM

6/24/98 10:52:00 PM
6/25/98 5:54:00
6/25/98 6:46:00
6 / 2 5 / 9 8 7:39:00

PM
PM
PM

1
1
1
1
1
1

0.976
0.995
0.990
0.968
0.975
0.960

97.6
99.5
99

96.8
97.5
96

95
90
90
95
90
90

105
110
110
105
110
110

^Client
A C Z F O R M I I - I N
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

Matrix
A n a l y s i s G r o u p

QC Report
L 18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Metals - ICPMS
Calibration Verification-
Control Samples

Dissolved M e t a l s
M e t h o d M200.8 I C P - M S
! ' 5 ® < ^ f ? ^ S J - S : ?

A r s e n i c
Arsen i c
Arsen i c
A r s e n i c

Chromium
Chromium
C h r o m i u m
Chromium

C o p p e r
C o p p e r
C o p p e r
C o p p e r

S i l v e r
S i l v e r
S i l v e r
S i l v e r

W G 6 2 4 7 6 Q C S
W G 6 2 6 5 6 I C S 1
W G 6 2 6 5 6 Q C S
W G 6 2 6 5 6 I C S 2

W G 6 2 6 8 8 Q C S
W G 6 2 6 5 6 1 C S 1
W G 6 2 6 5 6 Q C S
W G 6 2 6 5 6 I C S 2

W G 6 2 4 7 6 Q C S
W G 6 2 6 5 6 I C S 1
W G 6 2 6 5 6 Q C S
W G 6 2 6 5 6 I C S 2

W G 6 2 6 8 8 Q C S
W G 6 2 6 5 6 I C S 1
W G 6 2 6 5 6 Q C S
W G 6 2 6 5 6 I C S 2

^̂ ^̂ B̂̂ â

QCS
I C S

QCS
I C S

QCS
I C S

QCS
I C S

QCS
I C S

QCS
I C S

QCS
I C S

QCS
I C S

|^C^S.Cia;i!feCsKAn.aIyse£Date *^-?;k < j -^,^!^ceiitt^on-^m;g/l-)Kic^j-.;
«SsS ; ?>-^ 'S^ ! ? : 5 ; - ' V : " :•':• ; SsS-- ; : - : -: ?' '" •; -••:•? '- '• ? c f ; ; ;3 f eSj s s^Ec>uncS£iQJSRec f l f%); •;.; ' .- ,: . . .: , A v f - . - . - . ' : •.-....-..- . .-.Mi.:, -.....-.. ,:. • . - . , . .-*..-.î ,(w<»-;,-.-..,;,~.:.,: . , - . • _ . * ^i .••..-.• .,.--> i r ' . J .

MS980526-9
MS980526-6
MS980526-9
MS980526-6

MS980526-9
MS980526-6
MS980526-9
MS980526-6

MS980526-9
MS980526-6
MS980526-9
MS980526-6

MS980526-9
MS980526-3
MS980526-9
MS980526-3

6 / 1 6 / 9 8 5:33:00 AM
6 / 1 7 / 9 8 2:44:00 AM
6/1 7/98 3:01:00 AM
6 / 1 7 / 9 8 4:27:00 AM

6 / 1 6 / 9 8 11:40:OOPM
6 / 1 7 / 9 8 2:44:00 AM
6 / 1 7 / 9 8 3:01:00 AM
6 / 1 7 / 9 8 4:27:00 AM

6/1 6/98 5:33:00 AM
6 / 1 7 / 9 8 2:44:00 AM
6/1 7/98 3:01:00 AM
6 / 1 7 / 9 8 4:27:00 AM

6/1 6/98 11:40:OOPM
6/1 7/98 2:44:00 AM
6/1 7/98 3:01:00 AM
6/1 7/98 4:27:00 AM

0.05
0.1

0.05
0.1

0.05
0.1

0.05
0.1

0.05
0.1

0.05
0.1

0.05
0.1

0.05
0.1

0.0494
0.101

0.0499
0. 105

0.0505
0. 103

0.0509
0.103

0.0497
0. 103

0.0507
0. 103

0.0496
0.0995
0.0497
0.0985

98.7
101.1
99.8

104.5

101
102.5
101.8
103.4

99.4
103.4
101.4
103.3

99.3
99.5
99.4
98.5

Control £Trhits,%
l_ower;:"J; U p p e r

90
90
90
90

90
90
90
90

90
90
90
90

90
90
90
90

110
110
110
110

110
110
110
110

110
110
110
110

110
110
110
110

Q
s

s

s

s

REPQC001.07.97.03
A C Z FORM I I - I N



I n c y r g a n i c
Q C S u r n m a r y

0400 Downhill Drive Matr i x Aqueous
teamboat Springs, co 80487 A n a l y s i s G r o u p Metals - ICPMS
?00; 334-5493ax: (970) 879-2216 QC Report Calibration Verification-
cz P r o j e c t s L18852 Control Samples
C Report ID QC1764-C
lient American Geological Services, Inc.
l i e n t Proj e c t ID French Gulch
ate Received 6/10/98
ate Reported 7/6/98
otal Recoverable M e t a l s
ethod M200.8 ICP-MS
iiHeBtiS||||l||$@SB^^^ r:-'«ls;Cdncentrati6h'-:'{mg/l;)-:--:v:,.7:<;

. .IF.. ^ . : : - . ; ' ^ ~ » l :^SS=ou"d|^i;^(%y
nt imony WG62478QCS QCS MS980525-9 6 / 1 5 / 9 8 9:07:00 PM 0.05 0.0510 102.1
ntimony W G 6 2 4 7 8 I C S 3 ICS MS980526-6 6 / 1 6 / 9 8 12:18:00 AM 0.1 0.102 101.7
nt imony W G 6 2 4 7 8 I C S 4 ICS MS980526-6 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.102 102

hromium WG62478QCS QCS MS980526-9 6/1 5/98 9:07:00 PM 0.05 0.0502 100.4
hromium W G 6 2 4 7 8 I C S 3 ICS MS980526-6 6 /16/98 12: 18:00 AM 0.1 0.0978 97.8
hromium W G 6 2 4 7 8 I C S 4 ICS MS980526-6 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.0973 97.3

o p p e r W G 6 2 4 7 8 Q C S QCS MS980526-9 6/1 5/98 9:07:00 PM 0.05 0.0491 98.2
o p p e r W G 6 2 4 7 8 I C S 3 ICS MS980526-6 6 / 1 6 / 9 8 12:18:00 AM 0.1 0.105 104.5
o p p e r W G 6 2 4 7 8 I C S 4 ICS MS980526-6 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.105 104.6

l o l y b d e n u m W G 6 2 4 7 8 Q C S QCS MS980526-9 6 / 1 5 / 9 8 9:07:00 PM 0.05 0.0501 100.2
l o l y b d e n u m W G 6 2 4 7 8 I C S 3 ICS MS980526-6 6 /16/98 12: 18:00 AM 0.1 0.0983 98.3
l o l y b d e n u m W G 6 2 4 7 8 I C S 4 ICS MS980526-6 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.0956 95.6

ilver WG62478QCS QCS MS980526-9 6 / 1 5 / 9 8 9:07:00 PM 0.05 0.0503 100.5
ilver W G 6 2 4 7 8 I C S 3 ICS MS980526-3 6 /16/98 12:1 8:00 AM 0.1 0.0981 98.1
ilver W G 6 2 4 7 8 I C S 4 ICS MS980526-3 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.0972 97.2

ranium WG62478QCS QCS MS980526-9 6 / 1 5 / 9 8 9:07:00 PM 0.05 0.0496 99.2
ranium W G 6 2 4 7 8 I C S 3 ICS MS980526-6 6 / 1 6 / 9 8 12:18:00 AM 0.1 0.101 101.3

J r a n i u m W G 6 2 4 7 8 I C S 4 ICS MS980526-6 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.104 104.1

t e n a d i u m WG62478QCS QCS MS980526-9 6/1 5/98 9:07:00 PM 0.05 0.0502 100.5
V a n a d i u m W G 6 2 4 7 8 1 C S 3 ICS MS980526-6 6 / 1 6 / 9 8 12:18:00 AM 0.1 0.0986 98.6
V a n a d i u m W G 6 2 4 7 8 1 C S 4 ICS MS980526-6 6 / 1 6 / 9 8 1:19:00 AM 0.1 0.0980 98

:Con&oi:timits ) % | Q
4 Lowfr-; • • U U p p e r L

90 110
90 110
90 110

90 110
90 110
90 110

90 110
90 110
90 110

90 110
90 110
90 110

90 110
90 110
90 110

90 110
90 110
90 110

90 110
90 110
90 110

m^m*\V A C Z F O R M I I - I N 13
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L188S2
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M 6 0 2 0 I C P M S

Matrix
A n a l y s i s G r o u p

QC Report

/Aqueou s
Metals - 1CPMS
Calibration Verification-
Control Samples

^Control Umrts,% |Q

Arsenic
Arsenic
Arsenic

WG62478QCS
W G 6 2 4 7 8 I C S 3
W G 6 2 4 7 8 I C S 4

QCS MS980526-9
I C S MS980526-6
I C S MS980526-6

6 / 1 5 / 9 8 9:07:00 PM 0.05 0.0487 97.4
6 / 1 6 / 9 8 12:18:00 AM 0.1 0.104 104.1
6 / 1 6 / 9 8 1:19:00 AM 0.1 0.104 103.5

90
90
90

110
110
110

lient
A C Z FORM I I - I N

REPQC001.07.97.03



% Imxrgani c
§£ ;Sliirtmary

30400 Downhill Drive Matr i x Aqueous
steamboat Springs, co 80487 A n a l y s i s G r o u p Wet Chemistry
(800)334-5493 'Fax: (970) 879-2216 QC Report Calibration Verification-

ACZ P r o j e c t * L 18852 Control Samples
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
A l k a l i n i t y as CaCOS
Method M2320B

f £ ^ ^ i * j f i i £ 8 S f p p > ^ f i P
^^^^^mjjijj^^^^M

W G 6 2 9 6 4 C C V 1
W G 6 2 9 6 4 C C V 4

S 5 ^ K j J t K ^ ^ y ^ ? s ^ C N 7 S e N # » i - ; A n a l y s i s Date i Concentration :(mg/L); j Control Limit s , % i Q
Sill^^ '•''• ' : ^' ; ' , . '--r-i ; | . T r u e j f p i f t^undlg^^ \ . .:•

CCV WC980508-1 6/20/98 2:39:00 AM 82 88.9 108.4 90 110
CCV WC980508-1 6 / 2 0 / 9 8 4:41:00 AM 82 89.4 109.1 90 110

Carbon, total organic ( T O C )
Method M415.1 O x i d a t i o n / I R

W G 6 2 5 3 3 I C V
W G 6 2 5 3 3 C C V 2
W G 6 2 5 3 3 C C V 3
W G 6 3 3 7 1 I C V
W G 6 3 3 7 1 C C V 1

C h l o r i d e
Method M325.2 -

|pi^^|H^^^^^Cf*^|Si:;<Analysts Daife:v.;,r? :;..p--.; ; ;<piibentratipn ( m g / L ) ^;V v: ' ' -Control Limit s , % i Q
^^^|S2^ggKK2^|5!5^£i-:'::^i:: . : ' . : . ' ; . ? ' : r . ' , S f e ; - . . : ; ^ i ? . | . . v , - . ' ' T r u e s f s ? | - Ji^FbundssS-iQ^Rec^^ , v i L o w e r . ; | : K ; U p p e r . . J .

ICV WC980528-2 6 / 1 5 / 9 8 71 72.0 101.4 90 110
CCV WC970609-1 6 / 1 5 / 9 8 40 42.0 105 90 110
CCV WC970609-1 6 / 1 5 / 9 8 40 42.0 105 90 110

ICV WC980528-2 6 / 2 6 / 9 8 71 72.0 101.4 90 110
CCV WC980611-1 6 / 2 6 / 9 8 40 43.0 107.5 90 110

Colorimetr ic ( R F A )
^2^^jS^^^S§^5^ti^p^p¥pN;/:SCN#§;;;.-. A n a l y s i s Date f ; ;" "•;.; ~" ' •.. C j S n c e h t r a t t o n (mg/L) ;7 ;; Control Limi t s , % i Q
^jjJiiijiiiii^^ - '. •.^•'.^•••':;-:--'^. •-.•^•'True&^^^unti :'••::•• -Gi^f(ecf%i .-Lower..:..; U p p e r , !!^^-*es^^5'^^^^^^^3^^^K^^w*i^^^'S^^f^^^^"-iV-'i^y^^r.r • ' • ' • " ' " ' > . - ' — • ; • ' - • • • * ^ ' . - ' ,•.••.-•..• . ' • - • • • • • . - . - - . ; • . , . • • " . ' ' • • . - • . • ' - . ; . • | .^.'^-Kff^ , . . • . . .^***m^* .,.-. ,*** * ^%-v' ^ t v j ^ _ , . , . . . I^1^ > .
W G 6 3 0 1 5 I C V
W G 6 3 0 1 5 C C V 1
W G 6 3 0 1 5 C C V 2

ICV WC980613-5 6/22/98 1 1 :34:01 AM 51.6 48.0 93 90 110
CCV WC980613-5 6 / 2 2 / 9 8 1 1 :50:00 AM 50 49.2 98.3 90 110
CCV WC980613-5 6 / 2 2 / 9 8 12:05:59 PM 50 49.0 97.9 90 110

V :
REPQC001.07.97.03
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0400 Downhill Drive
Steamboat Springs, CO
800) 334-5493
'ax: (970) 879-2216
^CZ P r o j e c t *
J C Report I D
l i e n t
l i en t Pro j e c t I D
ate Received
ate Reported

M a t r i x Aqueous
80487 A n a l y s i s G r o u p Wet Chemistry

QC Report Calibration Verification-
L18852 Control Samples
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

C o n d u c t i v i t y @25C
l e t hod M 120.1 - M e t e r

i / G 6 2 8 1 0 C C V 3
W 3 6 2 8 1 0 C C V 6
I K 3 6 2 8 1 0 C C V 9

titrate as N
l e thod M300.0 - Ion

1 / G 6 2 4 3 6 I C V
1 / G 6 2 4 3 6 C C V 2
i«362436CCV3
1 / G 6 2 4 3 6 C C V 4
Y G 6 2 6 5 3 I C V
V G 6 2 6 5 3 C C V 1

Jitrite as N
l e t h o d M300.0 - Ion

V G 6 2 4 3 6 C C V 2
V G 6 2 4 3 6 C C V 3
V G 6 2 4 3 6 C C V 4

j:"ACZ^ 'Client j

^l^^^^^^^CKi^-^Ai^^^O^^^^tAVy:;: Co^)rj(ti^pii:i(ui^bs^)si%S ii&ontroU-Srnit s , % i .Q:
^i^^^y^^^SA&SiiSs^iif^ff:'^f~'^: • ;;:• ::9X,f.:f;. î -l ^X Z-~- ''•^^^^jS;'^^^^!^Kl^{f '••. [ • n i i ^ r - : > - s - ; ' [ J r « « » r ' •"•'•"•-f e^^|Sfe^J^pSis6ia i f e s£ ir i! f!aK.:iV:. ••^^•:: -• ....•• •i- .^aa . i i .v iv '-r .v .-J..;- ••;.•• Jru6as-i.^;Hound-i!E£,Q;aRfiCi(%)^. ::,<-f»™sf :• -:. uPPe,1; . I •- .

CCV WC980617-2 6 /18/986:55:00 PM 1413 1460 103.1 90 110
CCV WC980617-2 6 / 1 8 / 9 8 8 : 5 1 : 0 0 PM 1413 1420 100.6 90 110
CCV WC980617-2 6/1 8/98 1 1 :43:00 PM 1413 1440 101.6 90 110

C h r o m a t o g r a p h y
^3(S| l5^:^^^Hi^CjSl f^^gAi?a fy s i s ;Dat e l5 j ; ;^ ' ; ' ; ; r^
^^^^^^^^^^^^^S^^^Ui^S^!smiBseiss^SM^^mmW^^^^^Mi^^^^^Saiiiiii^M

ICV IC980609-2 6 / 1 5 / 9 8 3.62 3.66 101.1 90 110
CCV 1C980609-1 6 / 1 5 / 9 8 2.26 2.42 107.1 90 110
CCV IC980609-1 6 / 1 5 / 9 8 2.26 2.44 108 90 110
CCV IC980609-1 6 / 1 5 / 9 8 2.26 2.51 111.1 90 110 X

ICV IC980616-2 6 / 1 6 / 9 8 3.62 3.42 94.5 90 110
CCV IC980616-1 6 / 1 6 / 9 8 2.26 2.22 98.2 90 110

C h r o m a t o g r a p h y
^ ® ^ p ^ | K H ¥ S C M B g ? ; S : A n a l j f s i s ' ' D a t e S ; . R > :

:;?- ;?p:^-- ^"ISSncraii lJi^bh^mgflL^S?^"^ ^ X a S i S r T o i i i m i t s ^ ' i Q - .
^ ^ f l » S i 3 ^ ^ p ^ i i f e t ^ ; j g s : - : ; - f e ' i : ' " - : ; > : r i S - i : ; - - . ' :~::-if,^: . \ v ..;;.-a . & - . : 'jr^SsS-ms-^fnimd * & ' : Q ^ Recf%V' : i t o w e i r - ' S ? < U p p e r . j . " - . ' •

CCV IC980609-1 6 / 1 5 / 9 8 3.04 3.20 105.3 90 110
CCV IC980609-1 6 / 1 5 / 9 8 3.04 3.24 106.6 90 110
CCV IC980609-1 6 / 1 5 / 9 8 3.04 3.19 104.9 90 110

/ ! ACZFORM1I-IN 16 |i I
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I n o r g a n i c
QC^Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t

L18852
QC1764-C

A n a l y s i s
Matrix
G r o u p

QC Report

Aquepus
Wet Chemistry
Calibration Verification-
Control Samples

American Geological Services, Inc.
Proj e c t I D

Date Received
Date Reported

French Gulch
6/10/98
7/6/98

N i t r o g e n , ammonia
Method M350.1 - A u t o m a t e d Phenate
pS jŷ ^̂ ^K^̂ ^̂ b̂ *
W G 6 2 9 7 2 I C V
W G 6 2 9 7 2 C C V 2
W G 6 2 9 7 2 C C V 3
WG630441CV
WG63044CCV1
W G 6 3 0 4 4 C C V 2
W G 6 3 0 4 4 C C V 3
W G 6 3 0 4 4 C C V 4
W G 6 3 0 4 4 C C V 5

$jijjjjjjiffljj£
g y S j j j S S J B g i

I C V
CCV
CCV

ICV
CCV
CCV
CCV
CCV
CCV

g ^ C N / , S C N ! | t | :g:: .Analysi s Date;;:,..,:; ;:. •2 i ! S - ? : . : ' - : v ' ^ ; f f i ? : < - ' " " " " ' " • " : . " : / : • • : ' " " ' " . :

WC980520-2 6/1 9/98 1 0:57:51 PM
WC980401 -2 6/1 9/98 1 1 :29:48 PM
WC980401 -2 6/1 9/98 1 1 :37:48 PM
WC980520-2 6/22/98 3:39:23 PM
WC980401-2 6/22/98 3:55:21 PM
WC980401-2 6/22/98 4:1 1 :20 PM
WC980401-2 6 / 2 2 / 9 8 4:20:39 PM
WC980401-2 6 / 2 2 / 9 8 4:44:35 PM
WC980401-2 6/22/98 4:52:34 PM

• . I - . , . . . C O-'W-^m1.55
1.5
1.5

1.55
1.5
1.5
1.5
1.5
1.5

rjcentrat ion;(mt
5 $ : t J * i ? p u n d : f v .

1.57
1.49
1.53
1.70
1.53
1.45
1.59
1.63
1.53

rt̂ ,;.-. ;•:; , .
Q^;f!|c-;(%)::

101.5
99.3
102.1
109.5
102.3
96.5

105.9
108.5
102.3

Control Limi t s , .% Q
Lower, i-;- U p p e r ;

90
90
90
90
90
90
90
90
90

110
110
110
110
110
110
110
110
110

p H ( l a b )
Method M150.1 - Electrometric

s a ^ ' * i ' g j f e i * j ^ F ; g ^ » a g i V ~ n a > ^ i i F i r ^ 8 H B ! w BB t T l f l l l f l f f l l n i M M f f i M I B P M f f i M M M B M B M B H l n l B ?[ '9f s ' ' " ' ^ 3 © g r a r e n t r a f t q h - S ( U h i t s ) S v ; ^ ? " : - ; : - r j
^r;WjjL :^:^:/.-:-:^(,'^

W G 6 2 8 1 0 I C V
W G 6 2 8 1 0 C C V 2
W G 6 2 8 1 0 C C V 5
W G 6 2 8 1 0 C C V 8

I C V
CCV
CCV
CCV

WC98061 7-2 6/1 8/98 3:45:00 PM
WC98061 7-2 6/1 8/98 6:50:00 PM
WC98061 7-2 6/1 8/98 8:46:00 PM
WC98061 7-2 6 / 1 8 / 9 8 1 1 : 3 9 : 0 0 PM

7
7
7
7

7.03
7.02
7.02
7.02

QiSRecl;%):|
100.4
100.3
100.3
100.3

Control Limits, % | Q
--Lower-f v:

90
90
90
90

U p p e r | ]
110
110
110
110

S u l f i d e as S
M e t h o d SM427C - M o d i f i e d , M e t h y l e n e Blue

W G 6 2 5 9 7 C C V 1
j j S a a § ! B J j j i i S S l P j B j | S j M

CCV

^^G^i;;: sCN^K.-' ; ; ;Analys i s DateS^ V j : ^ i : ' d • . ' , . : • " " ' :i ' .?<^ncentration--(rn5
^i^^'^^ "'^''^~;^:r^'-;^^^^^^^

WC980615-1 6 / 1 5 / 9 8 0.214 0.202

3/q^.;\/-cj
C a l R e C { % i |

94.4

'Control Limi t s , % i Q
;Lower ;..". .. .Upper: |

90 110

REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax:(970)879-2216

Calibration Verification -Blanks
Cover Page

A C Z P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Metal A n a l y s i s
M e t a l s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Dissolved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Disso lved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

Page
19

28

A d d i t i o n a l ana ly t i ca l runs may have been required as a result of matrix e f f e c t s a n d / o r ins trumental prob l ems .Re-analysi s da ta i m m e d i a t e l y f o l l o w s i n i t i a l QC data as out l ined in above sequence.

REPQC001.07.97.03



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Projec t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

S e l e n i u m , total recoverable
M e t h o d SM 3500-Se C, A A - H y d r i d e

Concentration?

W G 6 3 1 0 3 I C B
W G 6 3 1 0 3 C C B 1
W G 6 3 1 0 3 C C B 2

I C B
C C B
C C B

6 / 2 5 / 9 8 2:08:00 PM
6 / 2 5 / 9 8 2:26:00 PM
6 / 2 5 / 9 8 2:43:00 PM

0.001
0.001
0.001

Aqueous
Metals - Hydride
Calibration Verification-Blanks

{ C o n t r o l L i m i t s •.

0.0001
0.0000
0.0000

-0.002
-0.002
-0.002

0.002
0.002
0.002

mg/l
m g / L
m g / L

[ : j f t G ^ | e i f e n tf-f^-—— A C Z F O R M H i - I N 19
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # . L18852
QC Report ID QC1764-C
C l i e n t American Geological Services,
C l i e n t P r o j e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
Dissolved M e t a l s
Method M200.7 I C P
^^^^^M^^^!^^^m^MM<A^m^

A l u m i n u m W G 6 2 4 8 7 I C B I C B
A l u m i n u m WG62487CCB2 C C B
A l u m i n u m WG62487CCB3 CCB

Cadmium W G 6 2 4 8 7 I C B I C B
C a d m i u m WG62487CCB2 CCB
Cadmium W G 6 2 4 8 7 C C B 3 CCB

C a l c i u m W G 6 2 4 8 7 I C B I C B
C a l c i u m W G 6 2 4 8 7 C C B 2 C C B
C a l c i u m WG62487CCB3 CCB

I r o n W G 6 2 4 8 7 I C B I C B
Iron WG62487CCB2 CCB
I r o n WG62487CCB3 C C B

Lead W G 6 2 4 8 7 I C B I C B
Lead W G 6 2 4 8 7 C C B 2 CCB
Lead WG62487CCB3 CCB

M a g n e s i u m W G 6 2 4 8 7 I C B I C B
M a g n e s i u m WG62487CCB2 CCB
M a g n e s i u m WG62487CCB3 CCB

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICP

QC Report Calibration Verification-Blanks

Inc.

•AnalysiS'Date';S;;;: ; 'y;?;-i:jr57 : :: ;^: ;OonbentratSori ;* / s?&f;-vi- ^Xrintrol Limits1":: U n i t s iQ
: i ^ : ' ; ^ ~ 7 - ~ ; ' r : . : " v £ ^ ; -:•-•-:•:•••••• .
6/1 2/98 12: 12:00 AM 0.03 -0.01476 -0.03 0.03 m g / L
6 / 1 2 / 9 8 2:02:00 AM 0.03 0.00058 -0.03 0.03 m g / L
6 / 1 2 / 9 8 2:57:00 AM 0.03 -0.00460 -0.03 0.03 m g / L

6 / 1 2 / 9 8 12:12:00 AM 0.003 -0.00047 -0.003 0.003 m g / L
6 / 1 2 / 9 8 2:02:00 AM 0.003 -0.00047 -0.003 0.003 m g / L
6 / 1 2 / 9 8 2:57:00 AM 0.003 0.00047 -0.003 0.003 m g / L

6/1 2/98 12: 12:00 AM 0.2 0.01203 -0.2 0.2 mg/L
6/1 2/98 2:02:00 AM 0.2 0.01604 -0.2 0.2 m g / L
6 / 1 2 / 9 8 2:57:00 AM 0.2 0.01871 -0.2 0.2 mg/L

6/1 2/98 12: 12:00 AM 0.01 0.00003 -0.01 0.01 mg/L
6/1 2/98 2:02:00 AM 0.01 -0.00336 -0.01 0.01 mg/L
6/1 2/98 2:57:00 AM 0.01 -0.00507 -0.01 0.01 mg/L

6/1 2/98 12: 12:00 AM 0.04 -0.03038 -0.04 0.04 mg/L
6/1 2/98 2:02:00 AM 0.04 -0.02514 -0.04 0.04 mg/L
6/1 2/98 2:57:00 AM 0.04 0.02620 -0.04 0.04 mg/L

6 / 1 2 / 9 8 12:12:OOAM 0.2 -0.01674 -0.2 0.2 mg/L
6/1 2/98 2:02:00 AM 0.2 0.02422 -0.2 0.2 mg/L
6/1 2/98 2:57:00 AM 0.2 -0.01106 -0.2 0.2 mg/L

/| A C Z g S j i i e n t
V A C Z F O R M I I I - I N | 2 0

REPQC001.07.97.03



Imsrgani c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t #
Q C Report I D
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services,
French Gulch
6/10/98
7/6/98

Inc.

A n a l y s i s
QC

Matrix
G r o u p

Report

Aqueous
Metals - ICP
Calibration Verification-Blanks

Dissolved Meta l s
M e t h o d M200.7 I C P

%3&>t!Sfiii$$l$&i&

Mangane s e
Mangane s e
Manganese
Mangane s e

N i c k e l
N i c k e l
N i c k e l

Potas s ium
Potas s ium
Potass ium

S o d i u m
S o d i u m
S o d i u m

Z i n c
Zinc
Zinc
Zinc
Zinc
Zinc

[^,^|ejient;
| 71

^^I^^/iBHSBb'EBflmaBSE^Bi
W G 6 2 8 5 9 I C B I C B
W G 6 2 8 5 9 C C B 2 CCB
WG62859CCB3 CCB
W G 6 2 8 5 9 C C B 4 C C B

W G 6 2 4 8 7 I C B I C B
W G 6 2 4 8 7 C C B 2 CCB
W G 6 2 4 8 7 C C B 3 CCB

W G 6 2 4 8 7 I C B I C B
WG62487CCB2 CCB
W G 6 2 4 8 7 C C B 3 CCB

W G 6 2 4 8 7 I C B I C B
WG62487CCB2 CCB
WG62487CCB3 CCB

W G 6 2 4 8 7 I C B I C B
WG62487CCB2 CCB
WG62487CCB3 CCB
W G 6 2 8 5 9 I C B I C B
W G 6 2 8 5 9 C C B 2 C C B
W G 6 2 8 5 9 C C B 3 C C B

•Analysi s .Datevif t .-.^ ' " ' ' i

6/1 8/98 5:09:00 PM
6/1 8/98 6:58:00 PM
6/1 8/98 7:53:00 PM
6 / 1 8 / 9 8 8 : 1 1 : 0 0 PM

6 / 1 2 / 9 8 12:12:00 AM
6 / 1 2 / 9 8 2:02:00 AM
6 / 1 2 / 9 8 2:57:00 AM

6/1 2/98 12: 12:00 AM
6 / 1 2 / 9 8 2:02:00 AM
6 / 1 2 / 9 8 2:57:00 AM

6/1 2/98 12: 12:00 AM
6/1 2/98 2:02:00 AM
6 / 1 2 / 9 8 2:57:00 AM

6/1 2/98 12: 12:00 AM
6 / 1 2 / 9 8 2:02:00 AM
6/1 2/98 2:57:00 AM
6 / 1 8 / 9 8 5:09:00 PM
6 / 1 8 / 9 8 6:58:00 PM
6/1 8/98 7:53:00 PM

ACZ FORM I

: Concentration .
- b ' M D k l i

0.005
0.005
0.005
0.005

0.01
0.01
0.01

0.3
0.3
0.3

0.3
0.3
0.3

0.01
0.01
0.01
0.01
0.01
0.01

I - I N

^^• 7 --'-^,---:-f -> '~-- '- . : -
I p f ^ i d :

0.00069
0.00069
0.00035
0.00161

0.00000
-0.00206
-0.00082

-0.01249
-0.02915
-0.00416

-0.01034
0.01361
0.02286

-0.00004
0.00125
0.00078
-0.00039
0.00037
0.00036

) f : : i ' / " ' C o n t r o l Limife?
S l t b w & S

-0.005
-0.005
-0.005
-0.005

-0.01
-0.01
-0.01

-0.3
-0.3
-0.3

-0.3
-0.3
-0.3

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

^ i j u i p p e r . ' " '
0.005
0.005
0.005
0.005

0.01
0.01
0.01

0.3
0.3
0.3

0.3
0.3
0.3

0.01
0.01
0.01
0.01
0.01
0.01

I U n i t s Q
M M M I M H H H Im g / L

m g / L
mg/L
m g / L

m g / L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
m g / L
m g / L
mg/L
mg/L
mg/L

21
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|norgaiiic;:

0400 Downhill Drive
'teamboat Springs, CO 80487
800) 334-5493
ax: (970; 879-2216
CZ P r o j e c t * L18852

!C Report ID QC1764-C
l i e n t American Geological Services,
l i ent Pro j e c t ID French Gulch
ate Received 6/10/98
ate Reported 7/6/98
"otal Recoverable Metais
ethod M200.7 I C P

luminum W G 6 3 2 3 2 I C B I C B
luminum W G 6 3 2 3 2 C C B 1 CCB
l u m i n u m WG63232CCB2 CCB

admium W G 6 3 2 3 2 I C B I C B
admium W G 6 3 2 3 2 C C B 1 CCB
admium W G 6 3 2 3 2 C C B 2 C C B

on W G 6 3 2 3 2 I C B ICB
on W G 6 3 2 3 2 C C B 1 CCB
on W G 6 3 2 3 2 C C B 2 CCB

ead WG632321CB ICB
ead W G 6 3 2 3 2 C C B 1 CCB
ead W G 6 3 2 3 2 C C B 2 CCB

l angane s e W G 6 3 2 3 2 I C B I C B
langane s e W G 6 3 2 3 2 C C B 1 C C B
langane s e W G 6 3 2 3 2 C C B 2 CCB

licke l W G 6 3 2 3 2 I C B I C B
J i c k e l W G 6 3 2 3 2 C C B 1 C C B
lickel W G 6 3 2 3 2 C C B 2 CCB

;;Aezgc;jjent:i
J \ \

Inc.

i&jjjj&i&jijiH&gisg
6/24/98 9:1 1:00 PM
6 / 2 4 / 9 8 1 0:04:00 PM
6 / 2 4 / 9 8 1 0:56:00 PM

6/24/98 9:1 1:00 PM
6 / 2 4 / 9 8 1 0:04:00 PM
6 / 2 4 / 9 8 1 0:56:00 PM

6/24/98 9:1 1:00 PM
6/24/98 10:04:00 PM
6/24/98 10:56:00 PM

6/24/98 9:1 1:00 PM
6/24/98 10:04:00 PM
6/24/98 10:56:00 PM

6 / 2 4 / 9 8 9: 1 1 : O O P M
6/24/98 10:04:00 PM
6/24/98 10:56:00 PM

6/24/98 9:1 1:00 PM
6/24/98 10:04:00 PM
6/24/98 10:56:00 PM

ACZ F O R M

Matrix
A n a l y s i s G r o u p

QC Report

I f ? • ' : ' . • ( • • . ' [ " ' C o n c j p j t r a t i o n ^ ' :
J ^ / ^ M D L ^ ^ J ^ F ^ n r f ;

0.03 -0.01502
0.03 -0.01584
0.03 -0.01585

0.003 -0.00143
0.003 -0.00271
0.003 -0.00229

0.01 0.00038
0.01 0.00308
0.01 0.00192

0.04 -0.00846
0.04 -0.00916
0.04 -0.00634

0.005 -0.00048
0.005 0.00048
0.005 -0.00012

0.01 -0.00155
0.01 0.00221
0.01 -0.00158

I I I - I N

Aqueous
Metals - ICP
Calibration Verification-Blanks

' ^ S S n ? ^CoifroLLimiis - " Uni t s " Q
: : ^ ? R l ^ ^ ^ ® K 5 ; ; f ' - H U p p e r V : : •">;:•, ' '

-0.03 0.03 m g / L
-0.03 0.03 m g / L
-0.03 0.03 m g / L

-0.003 0.003 m g / L
-0.003 0.003 m g / L
-0.003 0.003 m g / L

-0.01 0.01 m g / L
-0.01 0.01 mg/L
-0.01 0.01 mg/L

-0.04 0.04 mg/L
-0.04 0.04 m g / L
-0.04 0.04 m g / L

-0.005 0.005 m g / L
-0.005 0.005 mg/L
-0.005 0.005 mg/L

-0.01 0.01 mg/L
-0.01 0.01 mg/L
-0.01 0.01 m g / L

22 I
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Calibration Verification-Blanks

ACZ Projec t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

T o t a l Recoverable M e t a l s
Method M200.7 ICP
g l g g g ^ S s i ' S i S a l ^ H I IKM^^^^C^l^pigpJ-Analys i sDate^ t tV.' -;;j:rr:::. Concentration: ' : ; ' ; . ; • - i ^ f ^ C i i r i t r o r i j m i t s " : :

Sli^teB?^^!;;^;,' .' . " , , ; " £ £ / ; ; ; /."':; :" I _
Zinc W G 6 3 2 3 2 I C B ICB 6/24/98 9:11:00 PM
Zinc W G 6 3 2 3 2 C C B 1 CCB 6/24/98
Zinc W G 6 3 2 3 2 C C B 2 CCB 6/24/98
Zinc W G 6 3 3 3 0 I C B I C B 6 / 2 5 / 9 8

1 0:04:00 PM
10:56:00 PM
5:58:00 PM

Zinc W G 6 3 3 3 0 C C B 1 CCB 6 / 2 5 / 9 8 6:51:00 PM
Z i n c W G 6 3 3 3 0 C C B 2 C C B 6 / 2 5 / 9 8 7:43:00 PM

'- iMDU
0.01
0.01
0.01
0.01
0.01
0.01

. . . . ' $ & & * • : . ' , ' : . - ' • • ^ ' • - . ' - ' - i ' ' . ' • ' ' ' ' • . ' ' ' ' • '.^^fej::^ouhd i*̂ 3̂
0.00015
0.00390
0.00340
-0.00008
0.00085
0.00013

: - j ' P ^ . O W B r ; . V -
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

« v : ' - - : U p p e r ' «
0.01
0.01
0.01
0.01
0.01
0.01

Unit s

m g / L
m g / L
m g / L
m g / L
mg/L
m g / L

f C i i e n tVT A C Z F O R M 1 1 1 - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matr ix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

AC2 Proj e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

LI 8852
QC1764-C
American Geological Services,
French Gulch
6/10/98
7/6/98

Inc.

Dissolved Meta l s
M e t h o d M200.8

i S J S f ^ n f f l i i S i ^
Arsenic
Arsenic
Arsenic

Chromium
Chromium
Chromium

C o p p e r
C o p p e r
C o p p e r

S i l v e r
S i l v e r
S i l v e r

I C P - M S

W G 6 2 6 5 6 I C B 1
W G 6 2 6 5 6 I C B 2
W G 6 2 6 5 6 I C B 3

W G 6 2 6 5 6 I C B 1
W G 6 2 6 5 6 I C B 2
W G 6 2 6 5 6 I C B 3

W G 6 2 6 5 6 I C B 1
W G 6 2 6 5 6 I C B 2
W G 6 2 6 5 6 I C B 3

W G 6 2 6 5 6 I C B 1
W G 6 2 6 5 6 I C B 2
W G 6 2 6 5 6 I C B 3

n H s S H i i if tpMaaMBBisSgE^
I C B
I C B
I C B

I C B
I C B
I C B

I C B
I C B
I C B

I C B
I C B
I C B

tBlgjijjmjjiiijjjiwlj ggmH^^JjpaBii l i l
6/1 7/98 2:53:00 AM
6/1 7/98 4:35:00 AM
6/1 7/98 5:51 :00 AM

6/1 7/98 2:53:00 AM
6/1 7/98 4:35:00 AM
6 / 1 7 / 9 8 5:51:00 AM

6/1 7/98 2:53:00 AM
6 / 1 7 / 9 8 4:35:00 AM
6 / 1 7 / 9 8 5:51:00 AM

6/17/98 2:53:00 AM
6 / 1 7 / 9 8 4:35:00 AM
6/1 7/98 5:51:00 AM

PiHBiE||
H^^^UbHK

0.001
0.001
0.001

0.0002
0.0002
0.0002

0.001
0.001
0.001

0.0001
0.0001
0.0001

i t a s i S K S S H i l l l
i i s N H a H B & 9 B B I l H H0.00002

-0.00002
0.00008

-0.00012
0.00008
-0.00030

0.00021
0.00010
0.00010

0.00013
0.00008
0.00006

i^S2S2Smmmmmjj^aiiowetsis;
-0.0022
-0.0022
-0.0022

-0.00044
-0.00044
-0.00044

-0.0022
-0.0022
-0.0022

-0.00022
-0.00022
-0.00022

i L J m i t S : • : : ' • • : ' •
,i.:JJ^per.A:

0.0022
0.0022
0.0022

0.00044
0.00044
0.00044

0.0022
0.0022
0.0022

0.00022
0.00022
0.00022

Unit s

mg/L
m g / L
m g / L

m g / L
mg/L
m g / L

m g / L
mg/L
mg/L

mg/L
mg/L
mg/L

I ; C l i e n t !
A C Z F O R M I I I - I N

REPQC001.07.97.03



inorganic

0400 Downhill Drive
teamboat Springs, CO 80487
100) 334-5493
ax: (970) 879-2216
CZ P r o j e c t *
C Report ID
i ient
l i en t P r o j e c t I D
ate Received
ate Reported

L18852
QC1764-C
American Geological Services,
French Gulch
6/10/98
7/6/98

Inc.

Matrix
Analysis G r o u p

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

otal Recoverable Metal s
ethod M200.8
?̂̂ ?̂f̂ ^̂ ^̂ ^̂ ^̂

ntimony
nt imony
ntimony
ntimony

hromium
hromium
hromium
hromium

o p p e r
o p p e r
opper
o p p e r

l o l y b d e n u m
loiybdenum
lo lybdenum
l o l y b d e n u m

i lver
i l v e r

>ilver
i l v e r

/fAX^|;c»ent|
J I i

I C P - M S
tJ|^S^^JB^BH^|
^^^^TOSB9iBBHBf^HlpH8iiSfliB|!BBitiiiijjijss&8<!!8:s£giJ§JS$
W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
WG62478ICB3
WG62478ICB4

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
WG62478ICB3
W G 6 2 4 7 8 I C B 4

WG624781CB1
WG62478ICB2
WG624781CB3
WG624781CB4

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
W G 6 2 4 7 8 I C B 3
W G 6 2 4 7 8 I C B 4

E S & S ^ H SIBS^HBMiiiBI^H^HS
I C B
I C B
I C B
I C B

I C B
I C B
I C B
ICB

I C B
I C B
ICB
I C B

I C B
I C B
I C B
I C B

I C B
I C B
I C B
I C B

Analysis'Date .i™ ~ . ;
6 / 1 5 / 9 8 8:59:00 PM
6/1 5 / 9 8 1 0:41 :00 PM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

6 / 1 5 / 9 8 8:59:00 PM
6 / 1 5 / 9 8 10:41:OOPM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

6/1 5/98 8:59:00 PM
6/1 5 / 9 8 1 0:41 :00 PM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

6/1 5/98 8:59:00 PM
6/1 5 /981 0:41 :00 PM
6 / 1 6 / 9 8 12:27:00 AM
6/1 6/98 1:28:00 AM

6/1 5/98 8:59:00 PM
6/1 5 / 9 8 1 0:41 :00 PM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

ACZ F O R M I

:.."." Cori6entration::
:•,:>:' MDL "J|f;-Found

0.0002
0.0002
0.0002
0.0002

0.0002
0.0002
0.0002
0.0002

0.001
0.001
0.001
0.001

0.0002
0.0002
0.0002
0.0002

0.0001
0.0001
0.0001
0.0001

I - I N

'—?}. : ;: Control Limi t s :;

' . i i f c Q . ; . - ' v l i o w e i ; • • • > > • , " , , U p p e i v ' . .
0.00002 -0.00044
0.00001 -0.00044
0.00002 -0.00044
0.00001 -0.00044

-0.00003 -0.00044
-0.00013 -0.00044
0.00047 -0.00044
0.00040 -0.00044

-0.00003 -0.0022
0.00089 -0.0022
0.00022 -0.0022
0.00017 -0.0022

0.00000 -0.00044
0.00001 -0.00044
0.00000 -0.00044
0.00000 -0.00044

0.00001 -0.00022
0.00001 -0.00022
0.00001 -0.00022
0.00000 -0.00022

0.00044
0.00044
0.00044
0.00044

0.00044
0.00044
0.00044
0.00044

0.0022
0.0022
0.0022
0.0022

0.00044
0.00044
0.00044
0.00044

0.00022
0.00022
0.00022
0.00022

j U n i t s Q

mg/L
m g / L
m g / L
m g / L

mg/L
mg/L
mg/L X
mg/L

mg/L
m g / L
mg/L
m g / L

m g / L
mg/L
mg/L
m g / L

mg/L
m g / L
mg/L
m g / L

25
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

Uranium
U r a n i u m
Uranium
U r a n i u m

W G 6 2 4 7 8 I C B 1 I C B
W G 6 2 4 7 8 I C B 2 I C B
W G 6 2 4 7 8 I C B 3 I C B
W G 6 2 4 7 8 I C B 4 I C B

Analys i s Date-S ;;;;r?

6/1 5/98 8:59:00 PM
6 / 1 5 / 9 8 10:41:OOPM
6/1 6/98 12:27:00 AM
6/1 6/98 1:28:00 AM

|HK£H|gl
0.0001
0.0001
0.0001
0.0001

i&iwwP^^HMSB^^Hw
£i^i88BiHBBBBHBB0.00000

0.00001
0.00001
0.00001

;!;ITI •'• *fe Control :L!rhits ;; ;.-
Q^ii-^>yireiiv^;?;JS-:-Upper.?>' .•

-0.00022
-0.00022
-0.00022

. -0.00022

0.00022
0.00022
0.00022
0.00022

U n i t s |Q

mg/L
mg/L
m g / L
mg/L

V a n a d i u m W G 6 2 4 7 8 I C B 1 ICB 6 / 1 5 / 9 8 8:59:00 PM 0.0002 0.00004 -0.00044
V a n a d i u m W G 6 2 4 7 8 I C B 2 ICB 6 / 1 5 / 9 8 10:41:00 PM 0.0002 -0.00014 -0.00044
V a n a d i u m WG62478ICB3 ICB 6/16/9812:27:00 AM 0.0002 0.00014 -0.00044
V a n a d i u m W G 6 2 4 7 8 I C B 4 ICB 6 / 1 6 / 9 8 1 : 2 8 : 0 0 AM 0.0002 0.00011 -0.00044

0.00044 rng/L
0.00044 m g / L
0.00044 mg/L
0.00044 m g / L

! A C Z / C l i e n t )
ACZ F O R M 111 - IN

REPQC001.07.97.03



1 I n o r g a n i c
P&C Sui t imary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * . L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Repor t ed 7/6/98
T o t a l Recoverable M e t a l s

Matr ix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Calibration Verification-Blanks

M e t h o d M6020 I C P M S

Arsenic
Arsenic
Arsenic
Arsenic

W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 I C B 2
WG624781CB3
W G 6 2 4 7 8 I C B 4

' X 2 G T y p e P ; / A n a l y s i s Date

1CB 6 / 1 5 / 9 8 8:59:00 PM
I C B 6 / 1 5 / 9 8 1 0 : 4 1 : 0 0 P M
ICB 6 / 1 6 / 9 8 12:27:00 AM
ICB 6 / 1 6 / 9 8 1:28:00 AM

Concentration- Control Limi t s '

0.001
0.001
0.001
0.001

-0.00008
0.00006
0.00029
0.00007

-0.0022
-0.0022
-0.0022
-0.0022

0.0022
0.0022
0.0022
0.0022

mg/L
m g / L
m g / L
m g / L

A C Z FORM I I I - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t P r o j e c t I D French Gulch
Date Received 6/10/98
Date Reported 7/6/98
A l k a l i n i t y as CaCOS
M e t h o d M2320B

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Calibration Verification-Blanks

W G 6 2 9 6 4 I C B
W G 6 2 9 6 4 C C B 3
W G 6 2 9 6 4 C C B 6

^ ^ ^ S t J S S p e ^ ^ S ' ^ - . V : : - . - A n a i « s i s i ) a t e : : ? - ; ' ' - ; • ; ' : % • H > i ^ ' - ' ; : : : r : ' - . : C o n ( ^ S r i ^ i 6 f t ' i : / ' ^ G ^ ' / ^ i ^ ' l ^ C b n t r o l L i m i t s ::.-./t a S ^ ^ S s H a S f f l S & S S£«!3EHi99QesEBnMa&SR9SIE9?3*3iS£3s8§BBiS£S5as£;
I C B
CCB
CCB

^^^^^^sSSSSS^sBSSSSmSUSSilUSSSim^SiwimMiii^fMn^arHHit'iin.^^^^HHiifiiiB^^^^^^^^^BamiiaaMfl
6/1 9 /98 1 1 : 1 1 : O O P M
6 / 2 0 / 9 8 2:56:00 AM
6 / 2 0 / 9 8 4:58:00 AM

!J.^^MDL=^:=;
2
2
2

^ps iFpund ;;;:; ~!Q
3.4500
3.0000
3.8100

;-:>v;L,pwer^i:.
-4
-4
-4

; • - S U p p e r ; -
4
4
4

] U n i t s Q
:"L:.V . -

mg/L
mg/L
mg/L

Carbon, total organic ( T O C )
Method M415.1 O x i d a t i o n / I R

W G 6 2 5 3 3 1 C B
W G 6 2 5 3 3 C C B 2
W G 6 2 5 3 3 C C B 3
WG63371 I C B
WG63371 CCB1

^^^^^p^^aMHaMiS^

I C B
CCB
CCB
I C B
CCB

^f||||Ana^lDatef5^';-^̂ ^̂ mun
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8

r . ^ ^ S : f c K t ^ % ! - : A . i - - C O T i i S 8 S a t i i D 5 K w - - s - i £ s J ; > ' i * ' f
BSHI1HKCTHI»H^!S^P||^I

1 0.000
1 0.000
1 0.000
1 0.000
1 0.000

f S S C b n t r o
3 £ - i | o w e r ' r f e

-1
-1
-1
-1
-1

timits.A*
•.•: ^Upper:

1
1
1
1
1

{ U n i t s Qa-:,-. -
•mg/L
mg/L
mg/L
mg/L
mg/L

C h l o r i d e
M e t h o d M325.2 - Color ime tr i c (RFA)

W G 6 3 0 1 5 I C B I C B
W G 6 3 0 1 5 C C B 1 C C B
W G 6 3 0 1 5 C C B 2 C C B

6 / 2 2 / 9 8 11:35:21 AM
6 / 2 2 / 9 8 11:51:20 AM
6/22/98 12:07:19 PM

-1.1750
-1.1350
-1.0920

-2
-2
-2

2 mg/L
2 m g / L
2 m g / L

A C Z F O R M I I I - I N
REPQC001.07.97.03



I n o r g a n i c
xaGSurnrnary

30400 Downhill Drive Matrix Aqueous
steamboat springs, co 80487 A n a l y s i s G r o u p Wet Chemis
(800) 334-5493Fax: (970) 879-2216 QC Report Calibration
ACZ Projec t #
QC Report ID
C l i e n t

L18852
QC1764-C
American Geological Services, Inc.

try
Verification-Blanks

C l i e n t Proj e c t ID French Gulch
Date Received
Date Repor t ed

6/10/98
7/6/98

C o n d u c t i v i t y @25C
M e t h o d M 1 2 0 . 1 - Meter

^^^ssQClI^pe%asws^:;::.:iAnalysis.I)ate;:i:;. "-.," . :J-3£^" . ' : |y"»?."-: ' ' CohcaSiiBtibn'^ ' . " ' : / l - . : , r i . . " ' """- .Colilliillii^^ Mum
W G 6 2 8 1 0 I C B
WG62810CCB1

ICB 6/1 8/98 4:36:00 PM 1 2.7470 -5
CCB 6/1 8/98 6:59:00 PM 1 2.8990 -5

W G 6 2 8 1 0 C C B 3 CCB 6 / 1 8 / 9 8 8:55:00 PM 1 3.0390 -5
WG62810CCB5 CCB 6/18/98 11:47:00 PM 1 2.7720 -5

N i t r a t e as N

t i t r o l l L i m i t s / : ' : : ; i U n i t s i Q
r v v ' - : i U p p e r r ' • ' . • | |
••••••••••••••••^MMHHMMMHMBMM5 hos/cm

5 hos/cm
5 hos/cm
5 hos/cm

Method M300.0 - Ion C h r o m a t o g r a p h y
& 6 f c ^ T s M § S S £ i l

W G 6 2 4 3 6 I C B

f^^^^^j?S1!^j?aFSSpB^^»Hgi8iimA)^iff>iiHii •CTSjBilBIIM||ij^B|H|)IBill|IHHIJaS^^^glBJBHIIHBHii BBHB3B"• • '-$M*& ^^ l;ijji*^m ?ki$»&
ICB 6 / 1 5 / 9 8 0.01 0.0160 -0.02

WG62436CCB2 CCB 6 / 1 5 / 9 8 0.01 0.0160 -0.02
W G 6 2 4 3 6 C C B 3 CCB 6 / 1 5 / 9 8 0.01 0.0000 -0.02
WG62436CCB4 CCB 6 / 1 5 / 9 8 0.01 0.0000 -0.02
W G 6 2 6 5 3 I C B ICB 6 / 1 6 / 9 8 0.01 0.0150 -0.02
WG62653CCB1 CCB 6 / 1 6 / 9 8 0.01 0.0000 -0.02

N i t r i t e as N

ritrol Limits. : - \ Unit s iQ
r: ;-i;s\ : Upper* I I

0.02 mg/L
0.02 m g / L
0.02 mg/L
0.02 m g / L
0.02 m g / L
0.02 mg/L

M e t h o d M300.0 - Ion C h r o m a t o g r a p h y
S^^^BSSMB^^MMJ^^ |¥

W G 6 2 4 3 6 I C B

^^^:::aaC^ype:-;SsS4l' 1 . Analysis.Date.i.^ . ' - " ' ; . ' i . , , . Concentration -,••: \ • • • ; C o
:."{vf:ii'<{ti(4~"~'-:'..? ~-"-~-~. j.-i.ov^, • ,.z..:,;'^^.--, '•'-.'_.._: ' -. - - ; .-'~''. f-', "• - • • • • • • ! • • , . • .*:#;•;*.;•... , . - . . , - . • - , - • . - I , . ".',
^'S^ff&'-'^-'^.''^f::'"r-'.v-"-:'-'^f- ' ' ; ' ^ : & ; t i . - ' O f ' i - ' Z ' - " - : - ' • • ' * ' - • • ' • ' • > ' • ' • ' • " ' : • * ' < • ' • ' ' • ' - X - ' " . ,f:';.- ,~::.-:- • • - , - . . ' - j .',--':- A f t n i - . ' f - ^ v " - ; - - - " ' CXi«»*4 - ' " ' • - ' • • • • f \ \ • ' ' • > - , * • * ."xî .-s.il̂ |̂|J -̂̂ -̂ -̂;-:̂ ;v;.";;:,̂ ^ . ,..,:;-:,; J . ^ - ' L M U L . , ,.̂ ,>: •rOUnd . • - / . - U ] • . ' L O W ©

ICB 6 / 1 5 / 9 8 0.01 0.0110 -0.02
W G 6 2 4 3 6 C C B 2 CCB 6 / 1 5 / 9 8 0.01 0.0140 -0.02
W G 6 2 4 3 6 C C B 3 CCB 6 / 1 5 / 9 8 0.01 0.0000 -0.02

ntrol Limit s . . Unit s iQ
r SL' : U p p e r j

0.02 mg/L
0.02 mg/L
0.02 mg/L

WG62436CCB4 CCB 6 / 1 5 / 9 8 0.01 0.0000 -0.02 0.02 m g / L

/[ A f t C ^ s C i i e n t
i J

A C Z F O R M I I I - I N 29
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Inorganic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
A n a l y s i s G r o u p

QC Report

-Aqueous
Wet Chemistry
Calibration Verification-Blanks

A C 2 P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

N i t r o g e n , ammonia
Method M350.1 - A u t o m a t e d Phenate

W G 6 2 9 7 2 I C B
W G 6 2 9 7 2 C C B 2
W G 6 2 9 7 2 C C B 3
W G 6 3 0 4 4 I C B
WG63044CCB1
WG63044CCB2
WG63044CCB3
WG63044CCB4
WG63044CCB5

I C B
CCB
CCB
I C B
CCB
CCB
CCB
C C B
CCB

|a|aM^BSy*stat»wiî B^B^^B^B
^^^MfjBwsjia^KrK^fflKSl^^^K

6 / 1 9 / 9 8 10:59:11 PM
6/1 9 /98 1 1 : 3 1 : 0 8 P M
6/1 9/98 1 1 : 3 9 : 0 8 P M
6 / 2 2 / 9 8 3:40:43 PM
6 / 2 2 / 9 8 3:56:41 PM
6 / 2 2 / 9 8 4:12:40 PM
6 / 2 2 / 9 8 4 : 2 1 : 5 9 PM
6 / 2 2 / 9 8 4:45:55 PM
6 / 2 2 / 9 8 4:53:54 PM

B B j H B p B ^ f f S f fBRsfiB^^^^BH
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

y f i f o f f i f f i T f f i i i i i i a i B E f f i i a i
0.0100
-0.0030
0.0060
0.0070
0.0000
0.0010
0.0050
0.0000
-0.0050

a f f l f f l s S f t W !
ill^^ffi*:?

-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1

W V P W W H B B
i f e j U p p e r s ; •"

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

U n i t s |Q

m g / L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
m g / L
mg/L

S u l f i d e as S
Method SM427C - M o d i f i e d , M e t h y l e n e Blue

— W G 6 2 5 9 7 C C B 1 CCB 6 / 1 5 / 9 8 0.000 -0.04 0.04 m g / L

A C Z F O R M I I ! - I N
REPQC001.07.97.03



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Spike Verification
Cover Page

ACZ P r o j e c t *
QC Report ID
C l i e n t
Clien t Projec t ID
Date Received
Date Repor t ed

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/38
7/6/98

Metal A n a l y s t s
M e t a l s - H y d r i d e

Tota l Recoverable M e t a l s
M e t a l s - I C P

Disso lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet C h e m i s t r y
A l p h a b e t i c a l by Parameter

Page
32

39

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r instrumental problems.Re-analysis da ta i m m e d i a t e l y f o l l o w s i n i t i a l QC data as outl ined in above sequence.

REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
S e l e n i u m , total recoverable
M e t h o d S M 3500-Se C , A A - H y d r i d e

Matrix
A n a l y s i s G r o u p

QC Report

/Aqueou s
Metals - Hydride
Spike Verification

L 1 8 8 6 1 - 0 1 A S AS
L 1 8 8 6 1 - 0 1 A S D A S D

11980316-5
11980316-5

Analys i s pate:-:

6 / 2 5 / 9 8 2:36:00 PM
6 / 2 5 / 9 8 2:37:00 PM

Confcentratian iRec i Control J - t m i t s , % i Q- - - - - - " - • • ' - ' -^: 1-,1-pwers; x- U p p e r |
0.02 0.004 B 0.0240 m g / L 100 75 125 Y
0.02 0.004 B 0.0242 m g / L 101 75 125 Y

ACZ FORM IV - IN
REPQC001.07.97.03



I n o r g a n i c
QC Summary

30400 Downhill Drive Matrix AqU6(
Steamboat Springs, CO 80487(800) 334-5493 A n a l y s i s G r o u p Metal
Fax: (970) 879-2216 QC Report Spike
ACZ Pro j e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98

Dissolved Metal s
Method M200.7 ICP
||l!ijii<i^^ Co^ntration -? =')::,
ililî w^^^^^ • ' -. • i'wi-o •--•• ' • •. •-:-•' . "; - |,Add6d.:,.Sarople^Qt i;^Spike ,Q-.r-
A l u m i n u m L18848-02AS AS 11980423-1 6 / 1 2 / 9 8 1:49:00 AM 1 0.04 B 1.06
A l u m i n u m L18848-02ASD ASD 11980423-1 6 / 1 2 / 9 8 1:53:00 AM 1 0.04 B 1.07

C a d m i u m L18846-03AS AS 11980509-1 6 / 1 2 / 9 8 1:12:00 AM 0.5 0.009 B 0.455
C a d m i u m L18846-03ASD ASD 11980509-1 6 / 1 2 / 9 8 1:17:00 AM 0.5 0.009 B 0.473

C a l c i u m L18848-02AS AS 11980423-1 6 / 1 2 / 9 8 1:49:00 AM 90 5.6 99.7
C a l c i u m L18848-02ASD ASD 11980423-1 6 / 1 2 / 9 8 1:53:00 AM 90 5.6 101

Iron L18846-03AS AS 11980509-1 6 / 1 2 / 9 8 1:12:00 AM 1 142 131
Iron L18846-03ASD ASD 11980509-1 6 / 1 2 / 9 8 1:1 7:00 AM 1 142 135

Lead L18848-02AS AS 11980509-1 6 / 1 2 / 9 8 1:49:00 AM 1 U 1.07
Lead L18848-02ASD ASD 11980509-1 6 / 1 2 / 9 8 1:53:00 AM 1 U 1.06

M a g n e s i u m L18846-03ASD ASD 11980423-1 6 / 1 2 / 9 8 1:17:00 AM 50 132 169

Manganese L18848-02AS AS 11980509-1 6/18/98 7:25:00 PM 0.5 0.007 B 0.509
Mangane s e L18848-02ASD ASD 11980509-1 6 / 1 8 / 9 8 7:30:00 PM 0.5 0.007 B 0.522

N i c k e l L18848-02AS AS 11980509-1 6 / 1 2 / 9 8 1:49:00 AM 0.5 U 0.509
N i c k e l L18848-02ASD ASD 11980509-1 6 / 1 2 / 9 8 1:53:00 AM 0.5 U 0.517

Potas s ium L18848-02AS AS 11980423-1 6 / 1 2 / 9 8 1:49:00 AM 100 0.9 B 102
Potassium L18848-02ASD ASD 11980423-1 6 / 1 2 / 9 8 1:53:00 AM 100 0.9 B 105

JUS
S-ICP

Verification

I Rec Control Limits,% |Q
•y$ty. ' : tower U p p e r 1

m g / L 102.3 85 115 Y
mg/L 103.1 85 115 Y

mg/L 89.3 85 115 Y
m g / L 92.7 85 115 Y

mg/L 104.5 85 115 Y
m g / L 105.6 85 115 Y

m g / L -1060 85 115 Y
m g / L -691 85 115 Y

m g / L 106.8 85 115 Y
mg/L 106.3 85 115 Y

mg/L 74 85 115 Y

m g / L 100.5 85 115 Y
mg/L 103.1 85 115 Y

mg/L 101.9 85 115 Y
mg/L 103.4 85 115 Y

mg/L 101.4 85 115 Y
mg/L 104.1 85 115 Y

[ H f t ^ i g l i e n t j
v/ ACZ F O R M IV -IN j 33

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Spike Verification

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

Dissolved M e t a l s
Method M200.7 I C P

LI 8852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

^ I S t a l s J I & i S ^
^ffe*^^ll^S o d i u m
S o d i u m

L18848-02AS AS
L18848-02ASD A S D

B B H B H l U l f f i m
11980423-1
11980423-1

teAnalysi s iDateaSl:,-;
-;,;..„ :..;,,;,^ „.-...;.., .^^.Af

6/1 2/98 1:49:00 AM
6/1 2/98 1:53:00 AM

A d d e d
116.4
116.4

^i.vV:C6ri|
Sample |

2.5
2.5

? n t r a t i o n ' . j j s i ?
^ I p i S p j i k e l j ' Q

117
120

igs;;;:;"^
S U n i t g

•;3fec.,;•4jt%)} r

/Contro l Umits.%
"iiow^ei^^' U p p e r

mg/L 98.5 85
mg/L 101.1 85

115
115

I "
Y
Y

Zinc
Zinc

L18848-02AS
L18848-02ASD

AS 11980423-1 6/18/987:25:00 PM 0.5
ASD 11980423-1 6/18/987:30:00 PM 0.5

U
U

0.525
0.532

mg/L 105
mg/L 106.4

85
85

115
115

Y
Y

A C Z F O R M I V - I N
REPQC001.07.97.03



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L 18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98

T o t a l Recoverable M e t a l s
M e t h o d M200.7 I C P

A l u m i n u m
A l u m i n u m

C a d m i u m
C a d m i u m

I r o n
I r o n

Lead
Lead

Mangane s e
M a n g a n e s e

N i c k e l
N i c k e l

Zinc
Zinc

L 1 8 8 6 1 - 0 3 L F M
L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M
L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M
L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M
L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M
L 1 8 8 6 1 - 0 3 L F M D

L 1 8 8 6 1 - 0 3 L F M
L 1 8 8 6 1 - 0 3 L F M D

L1 8852-01 LFM
L1 8852-01 LFMD

«%&&&s«s.;lfei
L F M

L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

I P G N / S C N *•.-.:.--— . . , ' - . - • • • • • • . & ? £

1 1980423-1
1 1980423-1

11980509-1
11980509-1

11980509-1
11980509-1

11980509-1
11980509-1

11980509-1
11980509-1

11980509-1
11980509-1

11980423-1
11980423-1

g Analysis Date : -

6 / 2 4 / 9 8 1 0:39:00 P
6/24/98 10:43:00 P

6/24/98 10:39:00 P
6 / 2 4 / 9 8 1 0:43:00 P

6 / 2 4 / 9 8 1 0:39:00 P
6 / 2 4 / 9 8 1 0:43:00 P

6 / 2 4 / 9 8 1 0:39:00 P
6 / 2 4 / 9 8 1 0:43:00 P

6/24/98 10:39:00 P
6/24/98 10:43:00 P

6/24/98 10:39:00 P
6/24/98 10:43:00 P

6 / 2 5 / 9 8 6:42:00 PM
6 / 2 5 / 9 8 6:55:00 PM

Matrix Aqueous
Analys i s Group Metals - ICP

QC Report Spike Verification

>%UUt2u

1
1

0.5
0.5

1
1

1
1

0.5
0.5

0.5
0.5

0.5
0.5

:' : Concentration;- •v "" ' .,:*~̂ î . ••• ..-.„•:..•--. ......[ • : ' S a m p i i ^ g : g S p i k e ? ; <
0.7 2.17
0.7 2.37

U 0.466
U 0.464

0.74 1 .85
0.74 1 .98

U 0.931
U 0.953

0.189 0.653
0.189 0.656

U 0.457
U 0.456

162 161
162 159

i iUnit s;'
m g / L
m g / L

m g / L
m g / L

m g / L
m g / L

mg/L
m g / L

m g / L
m g / L

mg/L
mg/L

mg/L
m g / L

Rec
t"L\

146.8
166.7

93.2
92.8

110.6
123.5

93.1
95.3

92.7
93.4

91.4
91.3

-195
-588

Control Limits,%
Lower

70
70

70
70

70
70

70
70

70
70

70
70

70
70

u p p e r
130
130

130
130

130
130

130
130

130
130

130
130

130
130

Q

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Z
Z

(Client j

REPQC001. 07.97.03
A C Z F O R M I V - I N



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Pro j e c t # L18852
QC Report ID QC17&4-C
C l i e n t American Geological Services, Inc.
C l i e n t P r o j e c t I D French Gulch
Date Received 6/10/98
Date Reported 7 / 6 / 9 8

Disso lved M e t a l s
M e t h o d M200.8 I C P - M S

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Spike Verification

? " j ^ ' i f f f t f f t 6 f l f f i s y & f , r ! ' ,l-.yJ^jnaajiS.p 8^

Arseni c
Arseni c

Chromium
Chromium

C o p p e r
C o p p e r

S i l v e r
S i l v e r

|^p^i!|£5I^&SC:ipgftnalysis Date^sii^i^KOS . •:Con||rj^bn.,c^;#^lSpi?6C^
' ; • : ; : > ' ; V | 4 ? ; U

L1 8856-01 LFM
L 1 8856-01 L F M D

L 18856-01 LFM
L1 8856-01 LFMD

L1 8856-01 LFM
L 1 8856-01 L F M D

L1 8856-01 LFM
L1 8856-01 LFMD

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

MS980526-6 6 / 1 7 / 9 8 5:18:00 AM
MS980526-6 6 / 1 7 / 9 8 5:26:00 AM

MS980526-6 6 / 1 7 / 9 8 5:18:00 AM
MS980526-6 6/17/98 5:26:00 AM

MS980526-6 6 / 1 7 / 9 8 5:18:00 AM
MS980526-6 6 / 1 7 / 9 8 5:26:00 AM

MS980526-3 6 / 1 7 / 9 8 5:18:00 AM
MS980526-3 6 /17/98 5:26:00 AM

A d d e d Sampl^^i Spike: Q.^ t ln i t sJlrW
0.1
0.1

0.1
0.1

0.1
0.1

0.1
0.1

0.056
0.056

0.957
0.957

0.06
0.06

0.0214
0.0214

0.135
0.131

0.602
0.595

0.129
0.129

0.0930
0.0920

mg/L
m g / L

mg/L
mg/L

mg/L
m g / L

mg/L
m g / L

107
103

123.5
116.5

99
99

82.3
81.3

Control Limits,%
Lower y

70
70

70
70

70
70

70
70

. U p p e r
130
130

130
130

130
130

130
130

I ' 9
Y
Y

Y
Y

Y
Y

Y
Y

A C Z F O R M I V - I N
REPQC001.07.97.03



I n o r g a n i c
^C$£ Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
Q C R e p o r t I D QC1 764-C
C l i e n t American Geological Services, Inc.
Client Project ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98

T o t a l Recoverable M e t a l s
Method M200.8 ICP-MS

£ ?3 fcfttfziVt^^^"^"

A n t i m o n y
A n t i m o n y

Chromium
Chromium

Copper
C o p p e r

M o l y b d e n u m
M o l y b d e n u m

S i l v e r
S i l v e r

U r a n i u m
Uranium

V a n a d i u m
Vanadium

^f. ^j^ja^Hj !|BsS|
L1 8846-04LFM
L 1 8 8 4 6 - 0 4 L F M D

L1 8688-01 LFM
L1 8688-01 LFMD

L18846-04LFM
L 1 8 8 4 6 - 0 4 L F M D

L18846-04LFM
L 1 8 8 4 6 - 0 4 L F M D

L 1 8 8 4 6 - 0 4 L F M
L 1 8 8 4 6 - 0 4 L F M D

L18846-04LFM
L18846-04LFMD

L18846-04LFM
L18846-04LFMD

LFM
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

L F M
L F M D

Matrix Aqueous
Analysi s Group Metals - ICPMS

QC Report Spike Verification

^ S G N / i S C N f c A n a l y s i s - D a t e j ' ^ : - . ' ;-;;..;;:;.;,:;;:,..Co^ntraepn;;;:; ^ .̂̂ rr̂ Reci ;.
fi::^;>:5g|&.ir.r^;:fer::;:... . • ' • • :^;B. Added:^amp1^Msp*e;AQ*Unrte|^®-' ; : i•:,.<:.-••- •:.•: ~.«v, ., • -••';•;.--- •.-•.••• • . , . • , . • : ; . • • f ...ofje,!- •',:•.: T . • • -. :,•,:•-. • ~ -.1 •';.• K.V; •' •

MS980526-6 6 / 1 6 / 9 8 12:00:00 A
MS980526-6 6 / 1 6 / 9 8 12:10:00 A

MS980526-6 6 / 1 5 / 9 8 9:58:00 PM
MS980526-6 6 / 1 5 / 9 8 10:06:00 P

MS980526-6 6/16/98 12:00:00 A
MS980526-6 6 / 1 6 / 9 8 12:10:00 A

MS980526-6 6 / 1 6 / 9 8 12:00:00 A
MS980526-6 6 / 1 6 / 9 8 12:10:00 A

MS980526-3 6 / 1 6 / 9 8 12:00:00 A
MS980526-3 6 / 1 6 / 9 8 12:10:00 A

MS980526-6 6 / 1 6 / 9 8 12:00:00 A
MS980526-6 6 / 1 6 / 9 8 12:10:00 A

MS980526-6 6 / 1 6 / 9 8 12:00:00 A
MS980526-6 6 / 1 6 / 9 8 12:10:00 A

0.2
0.2

0.2
0.2

0.2
0.2

0.2
0.2

0.05
0.05

0.1
0.1

0.2
0.2

U
U

0.002 B
0.002 B

0.088
0.088

U
U

U
U

0.0013 B
0.0013 B

U
U

0.206
0.200

0.192
0.191

0.286
0.267

0.193
0.184

0.0480
0.0470

0.105
0.0990

0.181
0.175

m g / L
m g / L

m g / L
m g / L

mg/L
m g / L

m g / L
m g / L

m g / L
m g / L

mg/L
mg/L

m g / L
mg/L

103
100

95
94.5

99
89.5

96.5
92

96
94

103.7
97.7

90.5
87.5

Control .Umits,% . 1 Q
Lower : ^ U p p e r ; : j

70
70

70
70

70
70

70
70

70
70

70
70

70
70

130
130

130
130

130
130

130
130

130
130

130
130

130
130

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

REPQC001.07.97.03
A C Z F O R M I V - I N



; : § f f i ; 1 n o i " g a h i c: ; a ? ; j i g ; s : : ^ . : j ; - ' : : ^ . . ; - > ' : ;- riL'j-^ ' fi.-"'.'-"' • ""• '- ""'" " •

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
Analy s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Spike Verification

ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

T o t a l Recoverable M e t a l s
Method M6020 I C P M S

CoricBiilration Rec:^( : ;Control:Limits(%i Q

Arsenic L18846-04LFM LFM MS980526-6 6 /16/9812:00:00 A
Arsenic L 1 8 8 4 6 - 0 4 L F M D LFMD MS980526-6 6 / 1 6 / 9 8 12:10:00 A

0.1 0.011 B 0.107
0.1 0.011 B 0.107

mg/L 96
mg/L 96

70
70

130
130

Y
Y

. : iA£jZ|'Cl i ent i
L A C Z F O R M I V - I N

REPQC001.07.97.03



lh<j i irgai i i c
QG^Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s t s G r o u p

QC Report

/Aqueou s
Wet Chemistry
Spike Verification

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported
Carbon, total organic (TOC)
Method M415.1 O x i d a t i o n / I R

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

f ^ S I S ^^^^^^p^P^5|̂ ^^--Ariaiysis:Date^:- y ^ ? ; ; ! ; . . : : ' . . Concewratiofc-
^^^^^^S^^^&"J :^Si--*sS^^^- r7& ; :-'B'? if- .'V'^fe;.-;;; ; ~.$.--£^- •-•.. ../: 21.' Added . " S a m p l e jQisSSpifcKy?.

L18852-02AS AS WC970609-1 6 / 1 5 / 9 8 38 2 B 44.0
I Rec j -Control L i m i t s , %

• . K ^ - i 4 ' L ' O w e r . ; - . . . U p p e r , .
mg/L 111 75 125

Q
.

C h l o r i d e
Method M325.2 - Co lor ime t r i c (RFA)

^^^^^^^^ |̂̂ ^DK|t»|î iipsiŝ te;S;r;i;|SC::..-:;-:; .-- -;: ;; ::conjSi&atiorr;: ;
;

j^^^^^^^^^p4^«5^l.§S'^^gS|ii3-:Si;s-- • ; ' ' - ' " : : £ - : . ; - v ' - - ? ' y ; - - - / : ; : ' . - . - : ' I A d d e d ; . S a m p l e i / ^ t r f S p i i c e s
L18848-03AS AS WC980608-4 6 / 2 2 / 9 8 11:54:00 AM 50 U 48.4

::;::S;t:i:;?: J : ;f3^ e c ! 'Control Limits, %,
3 U n i t e ? 4 : ; ' ^ ° ^ l i Lower - ; U p p e r

mg/L 96.9 75 125

Q

Y

N i t r a t e as N
M e t h o d M300.0 - Ion Chromatographym'^^^^^^^^^^S3^'^^^^^^^^^^^^^^^^^J^^^"^'"*gKKt'JI ' 'tllBililiillroBiM^MI
L18856-02AS AS PCN8034 6 / 1 6 / 9 8

Msas^Misss^'^^^i^^nsi^^Si: -•{jiaded^ S a m p l t e l o ® S p " i ^ O Q i s u ' h i f e ; | . c ^ > l - r
2.25 0.22 2.44 mg/L 98.7

w!j!f!B5l
' L o w e r -

80

I S t R S P l
• -Upper

120

n*I
I

Y

N i t r i t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

Concae j t ra t i on JRec j Control .Limits, % i Q
W Lowerr U p p e r

L18852-02AS AS PCN7072 6 / 1 5 / 9 8 3.04 U 1.34 mg/L 44.1 80 120

N i t r o g e n , ammonia
Method M 3 5 0 . 1 - A u t o m a t e d Phenate

:;,.-;: ;^;;~. ~' ... >Cont%atration&--..:
;- •=- ^-.Wr

A d d e d :; .;Sampi;^^|Spjke l ,J .Q:v-:Un"ts
Control Limil s , %

;." i-owery. ; ; U p p e r
L18802-14AS
L18865-02AS

AS
AS

WC980401-2
WC980401-2

6 / 1 9 / 9 8 11:17:49 PM
6/22/98 3:59:21 PM

0.5
0.5

U
0.82

0.497
1.31

mg/L 99.4
mg/L 97.8

75
75

125
125

Y
Y

REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported
S u l f i d e as S
M e t h o d SM427C - M o d i f i e d , M e t h y l e n e Blue

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Wet Chemistry
Spike Verification

;Reci • Control Limi t s , % i Q

L18852-03AS WC980615-1 6 / 1 5 / 9 8 0.535 U 0.638 mg/L 119 75 125

Client j
A C Z F O R M I V - I N

REPQC001.07.97.03



I n o r g a n i c
Q C S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Duplicate Verification
Cover Page

ACZ Proje c t #
Q C Report I D
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Metal A n a l y s i s
Metal s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Dissolved M e t a l s
Tota l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemistry
A l p h a b e t i c a l by Parameter

Page
42

48

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r ins trumental problems.Re-analysis data immediately f o l l o w s initial QC data as outlined in above sequence.

REPQC001.07.97.03



(riorgartic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - Hydride
Duplicate Verification

ACZ Pro j e c t *
QC Report ID
C l i e n t
C l i e n t Projec t I D
Date Received
Date Reported

L78852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

S e l e n i u m , total recoverable
Method SM 3500-Se C, A A - H y d r i d e

L 1 8 8 6 1 - 0 1 A S D A S D 6 / 2 5 / 9 8 2:37:00 PM 0.0240 0.0242 0.8 20

iCIieri t-
ACZ F O R M VI - IN

REPQC001.07.97.03



I n o r g a n i c
QG Summary

30400 Downhill Drive Matr i x Aqueous
steamboat Springs, co 80487 A n a l y s i s G r o u p Metals - ICP
(800) 334-5493Fax: (970) 879-2216 QC Report Duplicate Verification
ACZ Proj e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/10/98
Date Repor t ed 7/6/98
Dissolved M e t a l s
Method M200.7 I C P

A l u m i n u m

C a d m i u m

C a l c i u m

I r o n

Lead

M a g n e s i u m

M a n g a n e s e

N i c k e l

Potass ium

S o d i u m

Zinc

l&G^^Sj^MK^+S-i-^,. Q C I X y p e ,-:-/j.>. .::, , .,;:.C6ncentiati«Sri(i(mga4.::,:,,C.~2.^;| ;-,J?PD:.;;' "••. Control Omits, % Q
^SlS^^^mS:&M^. • "" ' - t e : ^ f ? J ? / : ^ : : " ' Q i - ' J ^ ^ ^ / - i : ^ - M f ^ i : i : - .'LbWerB^'Upper • :

L18848-02ASD ASD 1.06 1.07 0.8 0 20

L18846-03ASD ASD 0.455 0.473 3.7 0 20

L18848-02ASD ASD 99.7 101 1 0 20

L18846-03ASD ASD 131 135 2.7 0 20

L18848-02ASD ASD 1.07 1.06 0.5 0 20

L18846-03ASD ASD 166 169 1.5 0 20

L18848-02ASD ASD 0.509 0.522 2.5 0 20

L18848-02ASD ASD 0.509 0.517 1.5 0 20

L18848-02ASD ASD 102 105 2.6 0 20

L18848-02ASD ASD 117 120 2.6 0 20

L18848-02ASD ASD 0.525 0.532 1.4 0 20

. i / l C g j ' ^ c i i e t r t l

REPQC001.07.97.03
A C Z FORM V I - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Duplicate Verification

ACZ Projec t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M200.7 !CP

A l u m i n u m L 1 8 8 6 1 - 0 3 L F M D

C a d m i u m L 1 8 8 6 1 - 0 3 L F M D

I r o n L 1 8 8 6 1 - 0 3 L F M D

Lead ' L 1 8 8 6 1 - 0 3 L F M D

M a n g a n e s e L 1 8 8 6 1 - 0 3 L F M D

N i c k e l L 1 8 8 6 1 - 0 3 L F M D

Zinc L1 8852-01 LFMD

Jl||;®t(3C^pe.r;.;M^^ Limits, % : i Q;|||k;.; Ss?:::^^ .
•*3Q^&:»:~-<^*-\z*l*->'-.'-:--''' •::.t:^^.::-:.: -:...-.. -r-^ v.-v.;-..w':v' :;.-:..- - ^" .. ".: \- -

LFMD 2.17 2.37 8.8 0

LFMD 0.466 0.464 0.4 0

LFMD 1.85 1.98 6.8 0

LFMD 0.931 0.953 2.3 0

LFMD 0.653 0.656 0.5 0

LFMD 0.457 0.456 . 0.1 0

LFMD 161 159 1.2 0

20

20

20

20

20

20

20

05ient

REPQC001.07.97.03
A C Z F O R M V I - I N



fGQ Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Duplicate Verification

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Dissolved M e t a l s
Method M200.8 ICP-MS

Arsenic
Arsen i c

C h r o m i u m
Chromium

C o p p e r
C o p p e r

S i l v e r
S i l v e r

L18856-01DUP
L 1 8 8 5 6 - 0 1 L F M D

; Q C 5 T y p e

DUP
L F M D

; S a m p l e
0.0560
0.135

L18856-01 DUP
L18856-01 L F M D

DUP
L F M D

0.957
0.602

L18856-01 DUP
L18856-01 L F M D

DUP
L F M D

0.0600
0.129

L18856-01 DUP
L 1 8 8 5 6 - 0 1 L F M D

DUP
L F M D

0.0214
0.0930

upJic i i t e : : ;
0.0570
0.131

0.958
0.595

0.0580
0.129

0.0210
0.0920

1.8
3

0.1
1.2

3.4
0

1.9
1.1

its, % Q
U p p e r

20
20

20
20

20
20

20
20

Client
ACZ F O R M VI - IN

REPQC001.07.97.03



1̂(2 Summary• " v / S £ j ' , - \ '/','••', t • •'-'.-•-'- • '•• • . - -"- "* '•

30400 Downhill Drive Matrix Aqueous
steamboat Springs, co 80487 A n a l y s i s G r o u p Metals - iCPMS
(800) 334-5493Fax: (970) 879-2216 Qc Report Duplicate Verification

ACZ P r o j e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/10/98
Date Repor t ed 7/6/98
Tota l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

A n t i m o n y

Chromium

C o p p e r

M o l y b d e n u m

S i l v e r

Uranium

V a n a d i u m

l i S ^ a B ^ g S ^ ^ l i ^ ^ ^ i S I S i - ' ^ Q C T y p e - ; ; p'~;:u ^ C ^ ' C o n c e n t e a ^ ^ m g ^ ^ ^ ^ s L j ^ r R R D ^ j ' ^ C b n t r o r L f m i t s , % ,. Qpi i i ig t i i f i e •
L 1 8 8 4 6 - 0 4 L F M D LFMD 0.206 0.200 3 0 20

L 1 8 6 8 8 - 0 1 L F M D LFMD 0.192 0.191 0.5 0 20

L18846-04LFMD LFMD 0.286 0.267 6.9 0 20

L 1 8 8 4 6 - 0 4 L F M D LFMD 0.193 0.184 4.8 0 20

L1 8846-04LFMD LFMD 0.0480 0.0470 2.1 0 20

L1 8846-04LFMD LFMD 0.105 0.0990 5.9 0 20

L 1 8 8 4 6 - 0 4 L F M D LFMD 0.181 0.175 3.4 0 20

REPQC001.07.97.03
A C Z F O R M V I - I N 46 !



: I n o r g a n i c
QDSummary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
Method M 6 0 2 0 I C P M S

Matrix
A n a l y s i s Group

QC Report

Aqueous
Metals - 1CPMS
Duplicate Verification

C ^ Concentra^n:;{mg/L^;
; Sample*:; . - Q ;;|||Buplicate:

Arsenic L 1 8 8 4 6 - 0 4 L F M D L F M D 0.107 0.107

Control Limits, %
• P-Ow?r ;,:/_.::• U p p e r

20

;u?iC2S Client i" / T " " i
REPQC001.07.97.03

A C Z F O R M V I - I N 47



inorgahic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Duplicate Verification

AC2 P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported
A l k a l i n i t y as
M e t h o d M2320B

L1 8791 -11 DUP

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

CaCOZ
^^^i^CjI^p^gginalysiSir^te^ j^:;: •"." ' :; : ; :; • • : | ' . ^ ; % ^ , L 5 ' C i 6 n c e n t r a f i o ^ | j r i g / y ^, "^'45pj v£'RRBf.r?4 .»;• Control Limits , -% •. . I Q

: , \:^Sa^e^.::Q;£^iij^^ I . :
DUP 6 / 2 0 / 9 8 3: 10:00 AM 296 285 3.7 0 20

Carbon, total organic (TOC)
M e t h o d M415.1 O x i d a t i o n / I R

L1 8852-01 DUP DUP 6 / 1 5 / 9 8

f e^7y; . ;^ ' :^ |Q:
• ; ' ' • ' • • ' ' ' i v ; , " ? , v : w J i ' - ' ' ' ^ ' ' ' V : ^ " ' . i i v ,— « - I ' ii O F y | m f ^ a J I S r ^ T ^ i A i i ^ i f ^ ' i l l B ( i B i ^ ^

2.00 B 2.00 B O 0 2 0

C h l o r i d e
M e t h o d M325.2 - Co lor ime t r i c (RFA)

S^i&f^^^^^SSKli iSSrv-be i^ 'Snal vsis;Date - ••' •:• - : -.- •• • • t .^sfe-~-.'" Concentra trorSfmq/L*s f e; , .*;&i ^PDS f ^Control Umit s ; %••"•-KSa^EiaS ^ ^ ^ ^ ^ g ^ f f i r H F ' i M f f i l B ^ M l a l O I B M i M ' f r ' l I I f i l l ^mf^i^nm^mimwfmm
L18856-02DUP DUP 6/22/98 12:11:19 PM 90.0 U 0

f S i U p p e r ; . ,
20

l ?:
- C o n d u c t i v i t y @25C

Method M 1 2 0 . 1 - M e t e r

L1 8852-01 DUP DUP 6/1 8/98 9:1 1 :00 PM

^Concentration ;.(ii^»ostorn},
ampie •-•:• : Q •! :S^plicate? ;

r-~"-- ~ • . - .
2230

Control Limi t s , % ;' Lower " , v U p p e r
2210 0.8 0 20

REPQC001.07.97.03
ACZ FORM VI - IN



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 Pro j e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
N i t r a t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y

Matrix
A n a l y s i s G r o u p

QC Report
Chemistry

Duplicate Verification

J^^^^^|||l§CjI^pe^aa.nalysisDatev; ...•:0':; v ; i ; Co

L18856-02DUP DUP 6 / 1 6 / 9 8 2.20

N i t r i t e
Method

as N
M300.0 - Ion C h r o m a t o g r a p h y

^^^^P|0^^pefg||najysis,Bate^ \ ;§;_; • __; :. . .'•::• ;. • :Coi
^^^^^^^^^^^^^C-l^<^rr:^;;V"-:'~^^^^iV"'S .^'..-- i > : ; > . - - ; - r f S : v . K ' " - . - . . , . ---^'J'...": :."'• . { ^ S9mp!6-

L18852-02DUP DUP 6 / 1 5 / 9 8

•icentratiptgj[rna/y; ? ;%; , ;'; . ; -!l?PD ; '~ i :ContTOl L i m i t s , % : } , i Q
it-: Q ; f ; ^ u p l i c a t e K . : : : - Q : ' : : ' <%) c1: I v - L o w e r -/^ U p p e r :l '

2.00 9.5 0 20

i c en tra t i oh i f rog/ t .} ; i RPD Control Limi t s , % |Q,..——&;,>-.:• ::•-/£•;• -,.;;• .-•_,1;.;^ , -:,.;-.. :.: • ..,r-.-.-.-Q I 4 i ^ ! ' ^ t e ; : : / : ; ; ' < i J . : ; r 4 % } r K S Lower,, : U p p e r • I •
U U 0 20

N i t r o g e n , ammonia
Method M350.1 -Automated Phenate

f e x g f t 8 i g H | j ^^^s^^M^^^^^^^s^^^^^s^sifii^ JBHBIBtfflK^Mli
L18865-02DUP DUP 6/22/98 3:58:01 PM 0.820

-icentrattbt t^mg/ti)"'' '- ;-' s s j;- RPD" - 1 ; Contro l t - imi t s , % Q,;•-,-. .v^M^s;.:,.;:'-?-.^:;:- / . : ; . ; | - i - / . v x a s ^ } . , , - . . ; ; • . - ; • • . • • • • • - . . • ' - . -? i ^ ^ Q . ' ; ; i ; : | | i L J p l i c a t e K ; f : : Q ; ; | j i - : ' { % ) ; = S ; S - l - - L o v y e r - , - U p p e r • •
0.755 8.3 0 20

p H ( l a b )
Method M150.1 -Electrometric

m n̂n S^^lii«53CQ0:^ypetSS^halys!s:Date!-:- •' -••>• i Co^^S^.:^'K^r^'^.-^--£x^r. . ' . . • , - . . . : , . . ; ; . : . : : • ;.::•:/ • : - . . . • : ,1̂ .̂ -i -̂of̂ .-̂ .̂ -.iKtv,-̂  ....-.-;;-".. w —— --'• "-»:••'• .;- ••^•.'•••••:-f' • • • ••••'«•• - ' •- •• • - •• ••. •- 1 • • - ' - O * * » s » s l * v "/aS^^^^Sfc-*"*'2"?^"-'1'"'-^**^'^ • ''•''••'•"•':'i'~~ '"• • ••' " "' • ' :';"~amP'e.
L1 8852-01 DUP DUP 6 / 1 8 / 9 8 9:13:00 PM 4.70

ncentrat ionS(unrt s) : • • • ; ' , . " RPD-;s| Control L i m i t s , % | Q
Q i ; S ( u p l i c a t e Q {%}: 1 Lower U p p e r 1

4.67 0.6 0 20

A C Z F O R M V I - I N
REPQC001.07.97.03



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
Chemistry

Duplicate Verification
AC2 Pro j e c t #
QC Report ID
Client
C l i e n t Project I D
bate Received
Date Reported

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Residue, F i l t e r a b l e ( T D S ) @180C
M e t h o d M160.1 - Gravimetr i c

C p n c e n t r a t i p i J ^ i m g / y ;
L 1 8 8 5 2 - 0 1 D U P D U P 6 / 1 1 / 9 8 2530 2580

Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
M e t h o d M160.2 - Gravimetr i c

S u l f a t e
Method M375.3 - Gravimetr ic

S u l f i d e as S
Method SM427C - M o d i f i e d , M e t h y l e n e Blue

L18852-03DUP DUP 6 / 1 5 / 9 8

• K ; ; - - . . . Coricentration|s(mg/L):/
; S a m p l e X _ ; ; Q ' [ - v i l H u p l i c a t

U

.-Control Limit s , %
Lower U p p e r

1.9 0 20

.;:SS;:???on^^i<?^^!y)v?^::; "1 J|';: ̂ R?:.̂ | ' ^ C o n t r o l Limi t s , %;;- I Q
;j,^ample^g f e;^ ^ l U p p e r r . / ' . •

L18852-02DUP DUP 6 / 1 0 / 9 8 46.0 42.0 9.1 0 20

f t»
[^^^^^^^^^SsJ^gi^ip^^najysisijI^teS^^.- :A-. -'•[.-•

^ ^ C T Z f ^ ' i ' ^ ^ ^
\;;l-, ;-.::::-j;Concentratiorp{nig#L);:g5\-' .;--j-~«| : ::'-RPD . •;:

;^^S^i^e:,;v,;^;:cj/.i,..,|g!pj<:(a^::;;..!:a4^
; Control Limi t s , %

1; Lowers •; U p p e r .-
L18861-02DUP DUP 6 / 1 9 / 9 8 390 389 0.4 0

BH20

RRp: : | Control Limit s , %
;(%) ' f: I VLowerV : ;; - U p p e r

20

;GHent

REPQC001.07.97.03
ACZ F O R M VI - IN



f I I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
QC Report \D QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98

Method Verification -Control Samples
Cover Page

Metal A n a l y s i s
M e t a l s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Dissolved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemi s t ry
A l p h a b e t i c a l by Parameter

Page
52

58

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r ins trumental problems.Re-analysis data i m m e d i a t e l y f o l l o w s i n i t i a l QC data as o u t l i n e d in above sequence.

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs , CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matr ix
A n a l y s i s G r o u p

QC Report
ACZ P r o j e c t *
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported
S e l e n i u m , total recoverable
Method S M 3500-Se C , A A - H y d r i d e

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

/Aqueou s
Metals - Hydride
Method Verification-
Control Samples

W G 6 3 1 0 3 L C S W
W G 6 3 1 0 3 L F B

Concentration Jmgl^: • ' v s k ^ r ' - ' " . - ' - • « . : ! * ? ' ' • " 3Coritrol-t-imrtsJ% | Q
.Lower upper {

L C S W
L F B

11980316-6
11980316-5

6 / 2 5 / 9 8 2:11:00 PM
6 / 2 5 / 9 8 2:13:00 PM

0.02
0.02

0.0197
0.0198

98.5
99

80
80

120
120

A C Z F O R M V I I - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported

Dissolved M e t a l s
Method M200.7 ICP

i78852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

I n o r g a n i c
QC Summary

Matrix
A n a l y s i s G r o u p

QC Report

A l u m i n u m W G 6 2 4 8 7 L F B

A n a l y s i s ' . D a t e ; ; ; "

LFB 11980423-1 6 / 1 2 / 9 8 1 2 : 1 7 : 0 0 AM

Aqueous
Metals - ICP
Method Verification-
Control Samples

"^n.centiation : 3(rng/L.):

1.01

Control Limits,% Q
Lower :• U p p e r

101 85 115

C a d m i u m W G 6 2 4 8 7 L F B

I r o n

Lead

LFB 11980509-1 6 / 1 2 / 9 8 1 2 : 1 7 : 0 0 AM

Calc ium W G 6 2 4 8 7 L F B LFB 11980423-1 6/12/9812:17:00 AM

W G 6 2 4 8 7 L F B LFB 11980509-1 6 / 1 2 / 9 8 1 2 : 1 7 : 0 0 AM

0.5

90

0.493

WG62487LFB LFB 11980509-1 6/12/9812:17:00 AM 1

98.7 85 115

87.0 96.7 85 115

0.985 98.5 85 115

0.979 97.9 85 115

M a g n e s i u m W G 6 2 4 8 7 L F B LFB 11980423-1 6 / 1 2 / 9 8 1 2 : 1 7 : 0 0 AM

M a n g a n e s e W G 6 2 8 5 9 L F B LFB 11980509-1 6 / 1 8 / 9 8 5:18:00 PM

N i c k e l

Potass ium W G 6 2 4 8 7 L F B

S o d i u m

Z i n c
Z i n c

W G 6 2 4 8 7 L F B

W G 6 2 4 8 7 L F B
W G 6 2 8 5 9 L F B

LFB 11980423-1 6 / 1 2 / 9 8 1 2 : 1 7 : 0 0 AM

50

100

47.5

W G 6 2 4 8 7 L F B LFB 11980509-1 6 / 1 2 / 9 8 1 2 : 1 7 : 0 0 AM 0.5

LFB 11980423-1 6/12/9812:17:00 AM 116.4

LFB 11980423-1 6 /12/9812:17:00 AM 0.5
LFB 11980423-1 6 / 1 8 / 9 8 5:18:00 PM 0.5

95 85 115

0.5 0.494 98.8 85 115

0.483 96.6 85 115

101 101 85 115

117 101 85 115

0.502 100 85 115
0.498 99.6 85 115

REPQC001.07.97.03
A C Z F O R M V I I - I N 53



0400 Downhill Drive M a t r i x Aqueous
Steamboat Springs, CO 80487 . . . _ . , , . .̂ .,p y A n a l y s i s G r o u p Metals - ICP
-ax: (970) 879-2216 QC Report Method Verification-
icz P r o j e c t * L18852 Control Samples
JC Report ID QC1764-C
;iient American Geological Services, Inc.
J l i e n t Projec t I D French Gulch
(ate Received 6 / 7 0 / 9 8
ate Reported 7/6/98

"otal Recoverable M e t a l s
l e thod M200.7 I C P
llp|i|j|g™BaS|^^
l uminum W G 6 3 2 3 2 L C S W L C S W
l u m i n u m W G 6 3 2 3 2 L F B L F B

admium W G 6 3 2 3 2 L C S W L C S W
admium W G 6 3 2 3 2 L F B L F B

on W G 6 3 2 3 2 L C S W L C S W
on W G 6 3 2 3 2 L F B LFB

ead W G 6 3 2 3 2 L C S W L C S W
e a d W G 6 3 2 3 2 L F B L F B

langanes e W G 6 3 2 3 2 L C S W L C S W
langanese W G 6 3 2 3 2 L F B L F B

l i ck e l W G 6 3 2 3 2 L C S W L C S W
l i ck e l W G 6 3 2 3 2 L F B L F B

inc W G 6 3 2 3 2 L C S W L C S W
i n c W G 6 3 2 3 2 L F B L F B
i n c W G 6 3 3 3 0 L C S W L C S W
i n c W G 6 3 3 3 0 L F B L F B

II980608-2 6/24/98 9:20:00 PM 1 0.976 97.6 85 115
11980423-1 6/24/98 9:24:00 PM 1 0.944 94.4 85 115

H980608-2 6/24/98 9:20:00 PM 1 0.978 97.8 85 115
11980509-1 6/24/98 9:24:00 PM 0.5 0.487 97.4 85 115

11980608-2 6/24/98 9:20:00 PM 1 0.951 95.1 85 115
11980509-1 6/24/98 9:24:00 PM 1 0.961 96.1 85 115

II980608-2 6 / 2 4 / 9 8 9:20:00 PM 1 0.963 96.3 85 115
11980509-1 6/24/98 9:24:00 PM 1 0.967 96.7 85 115

11980608-2 6/24/98 9:20:00 PM 1 0.977 97.7 85 115
11980509-1 6/24/98 9:24:00 PM 0.5 0.482 96.3 85 115

II980608-2 6/24/98 9:20:00 PM 1 0.952 95.2 85 115
11980509-1 6/24/98 9:24:00 PM 0.5 0.475 95 85 115

H980608-2 6/24/98 9:20:00 PM 1 0.946 94.6 85 115
11980423-1 6/24/98 9:24:00 PM 0.5 0.478 95.6 85 115
H980608-2 6 / 2 5 / 9 8 6:07:00 PM 1 0.918 91.8 85 115
11980423-1 6 / 2 5 / 9 8 6:1 1:00 PM 0.5 0.479 95.8 85 115

WCZj -Client i7 '
V : ! A C Z F O R M V I I - I N [ 5 4
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J r i b r g a n i e
C l C x S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Repor t ed

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Method Verification-
Control Samples

Dissolved Meta l s
M e t h o d M200.8 ICP-MS

Arsenic

C o p p e r

S i l v e r

W G 6 2 6 5 6 L F B

-Analysis-Date

LFB MS980525-6 6 / 1 7 / 9 8 3:18:00 AM

Chromium W G 6 2 6 5 6 L F B LFB MS980526-6 6 / 1 7 / 9 8 3:18:00 AM

W G 6 2 6 5 6 L F B

W G 6 2 6 5 6 L F B

LFB MS980526-6 6/17/98 3:18:00 AM

LFB MS980526-3 6 / 1 7 / 9 8 3:18:00 AM

^pmenfraUon "(mg/JL)i

0.1

0.1

0.1

0.1

0.100

0.102

0.102

0.0994

Control L J m i t s , % I Q
^Lower U p p e r I

100 85 115

102 85 115

102 85 115

99.4 85 115

A C Z F O R M V I I - I N
REPQC001.07.97.03
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

M a t r i x
A n a l y s i s G r o u p

QC Report
ACZ P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Reported 7 / 6 / 9 8

T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

Antimony W G 6 2 4 7 8 L F B LFB
A n t i m o n y W G 6 2 4 7 8 L C S W L C S W

Chromium W G 6 2 4 7 8 L F B L F B
Chromium W G 6 2 4 7 8 L C S W L C S W

C o p p e r W G 6 2 4 7 8 L F B L F B
C o p p e r W G 6 2 4 7 8 L C S W L C S W

M o l y b d e n u m W G 6 2 4 7 8 L F B L F B
M o l y b d e n u m W G 6 2 4 7 8 L C S W L C S W

S i l v e r W G 6 2 4 7 8 L F B L F B
S i l v e r W G 6 2 4 7 8 L C S W LCSW

U r a n i u m W G 6 2 4 7 8 L F B L F B
Uranium WG62478LCSW L C S W

V a n a d i u m W G 6 2 4 7 8 L F B L F B
V a n a d i u m W G 6 2 4 7 8 L C S W LCSW

j f f l j P p g P a H l B i a B f f lf f B P j f f l * f f T T M B f f a s a a 'MS980526-6
11980610-1

MS980526-6
11980610-1

MS980526-6
11980610-1

MS980526-6
11980610-1

MS980526-3
M980610-1

MS980526-6
11980610-1

MS980526-6
11980610-1

.. AnalysisDafejf'y ;%:

6/15/98 9:24:00 PM
6/1 5/98 9:41 :00 PM

6/1 5/98 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6 / 1 5 / 9 8 9:24:00 PM
6/1 5/98 9:41 :00 PM

6/1 5/98 9:24:00 PM
6/1 5/98 9:41 :00 PM

6/1 5/98 9:24:00 PM
6/1 5/98 9:41 :00 PM

j •-f^^KS^ffix
0.2
0.1

0.2
0.1

0.2
0.1

0.2
0.1

0.05
0.1

0.1
0.05

0.2
0.1

/Aqueou s
Metals - ICPMS
Method Verification-
Control Samples

o n g f m g l f L j ,
'*.**•.: ''^::'-: 'S o e K d i g f

0.199
0.101

0.199
0.102

0.192
0.0990

0.195
0.0990

0.0494
0.0970

0.0975
0.0490

0.196
0.0990

IMRecfiQite
99.7
101

99.3
102

96.1
99

97.4
99

98.7
97

97.5
98

98
99

eQntroi:ymits,% I Q
;: Lower >•- l l p p e r ;] . ' /

85 115
85 115

85 115
85 115

85 115
85 115

85 115
85 115

85 115
85 115

85 115
85 115

85 115
85 115

REPQC001.07.97.03
A C Z F O R M V I I - I N



I n o r g a n i c
'•QC-Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t #
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported

Matrix
Analys i s Group

QC Report
L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Metals - ICPMS
Method Verification-
Control Samples

T o t a l Recoverable M e t a l s
Method M6020 I C P M S

Concentration Imgll.) jM Rec | Control LJnnit s ,% IQ' " " " 1 ' ' ' ' • ' ' ' ' " ' '

A r s e n i c
A r s e n i c

W G 6 2 4 7 8 L F B
W G 6 2 4 7 8 L C S W

LFB MS980526-6 6 / 1 5 / 9 8 9:24:00 PM
LCSW 11980610-1 6 / 1 5 / 9 8 9:41:00 PM

0.1
0.1

0.0943
0.0950

94.3
95

85
85

i l j i l i j j f r l
115
115

• f c l i e h t i
A C Z F O R M V I ! - I N

REPQC001.07.97.03



ACZ f l & S u m m a r y
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s Group

QC Report
A C Z P r o j e c t *
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Repor t ed
A l k a l i n i t y as CaCO3
Method M2320B

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Wet Chemistry
Method Verification-
Control Samples

|̂aĝ j9̂ p̂̂ ĵ ^̂ ^̂ ^̂

W G 6 2 9 6 4 L C S W 3
W G 6 2 9 6 4 L C S W 6

*t£8!J§j&& j E f i p g i P g J g g

L C S W
L C S W

^^^^BjjSjUSSmUSv'vi^S:
WC980617-2
WC980617-2

" • , " . " • „ " • ' " ; > ' - ; ; / , . , ' . . , . . • ' * , " : ' " , " * ' " ^ rH". - , " - " ' ! - ' - " ' • " •

6/1 9/98 11:05:OOPM
6 / 2 0 / 9 8 5:35:00 AM

• .-." \-;'-\-f*yttfiev—-,I • ;eonw.- ^..Sjg^f

213.79
213.79

jntration 4 (rng/L)sS:~
K ; S J S F o u r i d > 3 F Q ;

229
225

":Rec- ' : :

•:£-{?/o}„".*_* ••.-•' .
107.1
105.4

Control L i m i t s . V o i Q
"Lower? - U p p e r |

90 110
90 110

C o n d u c t i v i t y @25C
M e t h o d M 1 2 0 . 1 - M e t e r

p S S f T B ^ ^ g H i i a ^ M

W G 6 2 8 1 0 L C S W 1
W G 6 2 8 1 0 L C S W 4
W G 6 2 8 1 0 L C S W 7

l l l s S i i l f l l l
LCSW
L C S W
L C S W

WC980617-2
WC980617-2
WC980617-2

f . & A n a l y s i s l D i a t e i £ S ' S - : v ; . - -;;;vir;i^^r:^v-5^^.j4'5ft^'
6/1 8/98 4:29:00 PM
6/1 8/98 9:1 8:00 PM
6/1 9/98 3:26:00 AM

i Cori^Bfaat i6ri : s{urrihbs/c i!r t}:f i iRec'S ¥C6ntr6ri-imtts,% i Q

1759.8
1759.8
1759.8

gjaasagiiiiSiSf j J B J i J i B J [ < j T ^ f t p j J i J g B
1720
1710
1720

97.6
97.3
97.7

-V"- 'V>yi";v •.-•'•*,;•.iLowefc
90
90
90

p}pper4,>,,
110
110
110

N i t r a t e as N
M e t h o d M300.0 - Ion C h r o m a t o g r a p h y""nm
W G 6 2 4 3 6 L F B
W G 6 2 6 5 3 L F B

SCoBtrp l t imi t s ,% > Q. •v-./.-.vi.-i".^;.; . - ' - - . . - , ' • - • . . 1Lower - U p p e r : \
L F B
L F B

P C N 7 0 7 2
PCN8034

6 / 1 5 / 9 8
6 / 1 6 / 9 8

2.25
2.25

2.34
2.18

104
96.9

90
90

110
110

N i t r i t e as N
Method W I 3 0 0 . 0 - Ion C h r o m a t o g r a p h y

C|>ffeentr3tion ;(rrig/L);; Rec;1!: Control Lirn"rts,% i Q

W G 6 2 4 3 6 L F B L F B PCN8033 6 / 1 5 / 9 8 3.04 3.10 102 90
U p p e r
110

A C Z F O R M V I I - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report
ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Reported
p H ( l a b )
M e t h o d M150.1 - Electrometric

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

' ' ::- J n o f g a n i c
QQ Summary

Aqueous
Wet Chemistry
Method Verification-
Control Samples

W G 6 2 8 1 0 L C S W 2
W G 6 2 8 1 0 L C S W 5
W G 6 2 8 1 0 L C S W 8

^KSS^SEXWiM^&^m
LCSW
L C S W
L C S W

S P C N / S C N * - : " • ;»£>;,_*..-••/....-.. .<- - • .-•:.- '

WC980617-2
WC980617-2
WC980617-2

- ^ A n a l y s i s Date

6/1 8/98 4:31 :OOPM
6/1 8/98 9:21 : O O P M
6/1 9/98 3:41:00 AM

I Cwiiceritration ( u n i t s ) T
• . : T f i » - c ; > - .-"Jw. : -F6und; : v--:'- ; -'Q-

9.22
9.22
9.22

9.22
9.22
9.26

Rec :j Control Limits,%| Q 1
:;^ 1 Lower U p p e r |
100 90
100 90

100.4 90

110
110
110

Residue , F i l t e r a b l e ( T D S ) @180C
Method M160.1 -Gravimetr i c

W G 6 2 4 0 4 L C S W
W G 6 2 5 1 1 L C S W

L C S W
L C S W

Residue, N o n - F i l t e r a b l e
M e t h o d M 1 60.2 - G ravimetric

W G 6 2 3 2 6 L C S W
W G 6 2 5 8 4 L C S W

S u l f a t e
Method M375.3
a-it̂ ^Tg^^^^p^^^

W G 6 2 9 3 7 L C S W

^^Sl'^^^^gggg
L C S W
L C S W

- Gravimetric

L C S W

ilB^Sili3ii^SBP
WC980608-3
WC980608-3

9 H g j | j U £ g £ & £ f f i S ^ B O
6 / 1 1 / 9 8
6 / 1 5 / 9 8

I :'--': Concentration :(mg/Li«A*:
•:; -.. •T^eVS:~ : S:£Fou!<&;/;; t 3Q'

264.78
264.78

272
270

ftec I Control Limits,% i Q j
/;!?%>:i Lower; S u p p e r j

102.7 80
102 80

120
120

( T S S ) @ 1 0 3 - 5 C
^CN ; ? S C N f t | i . ; r .

WC980608-3
WC980608-3

| g e N ; / : s G N # ; ; f r :
W?~:'''^/ ".'•••'-•• '•--- '" '•^•-••--'

&jj*£, •;''„.',', ••'"' ' .' """"'^.--•-' •

WC980206-4

Analys i s Date;., ^ V K ;

6 / 1 0 / 9 8
6 / 1 5 / 9 8

A n a l y s i s Date:

6 / 1 9 / 9 8

i Concentration (mg/L) •••.•••\ ':ff-y::::. •/-' : "'•'•\ .-. 'True^;:, *v;:j Found ;..Q
57.3
57.3

58.0
48.0

1 Concentration (nig/i .) ;:r
• j " • " " " " ' , * ^ ; y . " ; ~ * ' . .'..;, .', .. " ' '""::"".:'". , ''.""• '.\j ; T p i e f : Found ; Q

100 109

Rec j Control Limits,% i Q
~ (° / 0? J Lower U p p e r |
101.2 80

83.8 80
120
120

Rec | Control Limits,% i Q
^ I Lower- U p p e r i

109.5 80 120

C S i e n t i
A C Z F O R M V I I - I N

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Pro j e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98

Method Verification -Blanks
Cover Page

Metal A n a l y s i s
M e t a l s - H y d r i d e

T o t a l Recoverable M e t a l s
M e t a l s - I C P

Dis so lved M e t a l s
T o t a l Recoverable M e t a l s

M e t a l s - I C P M S
Dissolved M e t a l s
T o t a l Recoverable M e t a l s

Wet Chemis try
A l p h a b e t i c a l by Parameter

Page
61

67

A d d i t i o n a l a n a l y t i c a l runs may have been required as a result of matrix e f f e c t s a n d / o r ins trumental prob l ems .Re-analysis data i m m e d i a t e l y f o l l o w s initial QC data as outl ined in above sequence.

REPQC001.07.97.03



inorganic
<3C Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
S e l e n i u m , total recoverable
M e t h o d S M 3500-Se C , A A - H y d r i d e

M a t r i x
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - Hydride
Method Verification-Blanks

Concentration ( m g / L ) Control Limi t s

W G 6 3 1 0 3 P B W PBW 6 / 2 5 / 9 8 2:10:00 PM 0.001 0.0001000 -0.002 0.002

3 C l i e n t !
A C Z F O R M V I I I - I N 61
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30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matr ix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICP
Method Verification-Blank

ACZ Pro j e c t #
QC Report ID
Ciient
C l i e n t Proj e c t I D
Date Received
Date Reported

Dissolved M e t a l s
M e t h o d M200.7 I C P

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

p Q C V T y p e v v Analysis-Date? ^^^ivoeiibatiOT^rii^Jli^B};:1!£ v ;Control; L i m i t s - ; •'
i i S f i ^ l i i S ' F^ndl^QVgiLbwer i j ; . • U p p e r

Mangane s e

Z i n c

W G 6 2 8 5 9 L R B LRB 6 / 1 8 / 9 8 5:13:00 PM 0.005

WG62859LRB LRB 6/18/98 5:13:00 PM 0.01

0.00058

0.00110

-0.011

-0.022

0.011

0.022

A C Z F O R M V I I I - I N
REPQC001.07.97.03



inorganic
SC S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported

Matrix
80487 .A n a l y s i s G r o u p

QC Report
L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Aqueous
Metals - ICP
Method Verification-Blank

T o t a l Recoverable M e t a l s
Method M200.7 ICP

^jjjjjjjjjij^^ ': r ^ f C 6 n c e n t r a t i 6 n - ( m g / i . ) « r ? ; ] - - -Control Limits •• |Q

A l u m i n u m

C a d m i u m

I r o n

Lead

Mangane s e

N i c k e l

Z i n c
Z i n c

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.03 -0.00083 -0.066 0.066

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.003 -0.00143 -0.0066 0.0066

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.01 0.00154 -0.022 0.022

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.04 -0.01270 -0.088 0.088

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.005 -0.00024 -0.011 0.011

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.01 -0.00107 -0.022 0.022

W G 6 3 2 3 2 L R B LRB 6/24/98 9:16:00 PM 0.01 -0.00117 -0.022 0.022
W G 6 3 3 3 0 L R B LRB 6/25/98 6:02:00 PM 0.01 0.00483 -0.022 0.022

REPQC001.07.97.03
A C Z F O R M V I I I - I N



30400 Downhill Drive
Steamboat Springs, CO 80487(800)334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Proj e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
Disso lved M e t a l s
M e t h o d M200.8 I C P - M S

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Method Verification-Blank

^iiiSSJjji
Arsenic

^^^^^S^l&i, E ^ g ^ ^ j S ^ - ' w s ? ; u - s Q C ; X y p e s . . ' A n a l y s f e D a t e . i . - - * - " v - ' ' • " - • • • •Ji^^^^^-Ktei -..-•...;;.• V j ^ K i T i i L ; 1 . : ' . ' f r ? \ ! : ; ' ' ; • - . . ' ' . . ^ ; : . ; % v ' : , v : . : . ' ~ i ' ' - ' . " ' . ' . - . • . - .4^Bohcent ta t i6h-.?<mg/l-)"'; s--;VV' . Control timits . 1 Q•~ijg:sS;:^,-:.;::\y:, • : . — • . • • • , . . ; ; \ ; : . : : • ! . . . , ; . ; ; ; • , : ; • ; • ; . • • ' •: s g M D L ' 2 | ; 5 * ; ; : F o u n d / S i ^ .Qj£:|vliowersvv.-.-.:- U p p e r ! • • - . •
W G 6 2 6 5 6 L R B LRB 6 / 1 7 / 9 8 3:10:00 AM 0.001 0.00001 -0.0022 0.0022

Chromium

C o p p e r

S i l v e r

W G 6 2 6 5 6 L R B

W G 6 2 6 5 6 L R B

W G 6 2 6 5 6 L R B

LRB 6 / 1 7 / 9 8 3 : 1 0 : 0 0 AM 0.0002 -0.00016

LRB 6 / 1 7 / 9 8 3:10:00 AM 0.001 0.00028

LRB 6 / 1 7 / 9 8 3:10:00 AM 0.0001 0.00011

-0.00044 0.00044

-0.0022 0.0022

-0.00022 0.00022

REPQC001.07.97.03
A C Z FORM V I I I - I N



vlnbrgariic
CtC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * LI 8852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t P r o j e c t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M200.8 I C P - M S

Matrix Aqueous
A n a l y s i s G r o u p Metals - ICPMS

QC Report Method Verification-Blank

HwB6«i§3Hff iBBI^^
A n t i m o n y
A n t i m o n y

Chromium
Chromium

C o p p e r
C o p p e r

M o l y b d e n u m
M o l y b d e n u m

S i l v e r
S i l v e r

Uranium
U r a n i u m

V a n a d i u m
V a n a d i u m

• f ^ . l f ^ f f i ^ i f l i v J B f ^ B B f l M l j j i f j n i l i m D t l S f f l ^ K i
"l-;S^»?3Sj^H^SllS^^

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

WG62478LRB
WG62478PBW

mSill lR^Hna g S S a S S S ^ H B a H i
LRB

PBW

LRB
PBW

LRB
PBW

LRB
PBW

LRB
PBW

LRB
PBW

LRB
PBW

H H H l ^ H
6 / 1 5 / 9 8 9:16:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:16:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:1 6:00 PM
6/1 5/98 9:33:00 PM

6 / 1 5 / 9 8 9:16:00 PM
6 / 1 5 / 9 8 9:33:00 PM

6/1 5/98 9:1 6:00 PM
6/1 5/98 9:33:00 PM

6/1 5/98 9:1 6:00 PM
6/1 5/98 9:33:00 PM

6 / 1 5 / 9 8 9:16:00 PM
6/1 5/98 9:33:00 PM

•SsiDili- - *-%$%&«•.•:• , -• "?••:"•.
0.0002
0.0004

0.0002
0.0004

0.001
0.002

0.0002
0.0004

0.0001
0.0002

0.0001
0.0002

0.0002
0.0004

!:;. ., F p i i n d - : i s f SG
0.00002

0.0000808

-0.00004
-0.0001388

0.00008
0.0001783

0.00001
0.0000176

0.00001
0.0000136

0.00001
0.0000071

0.00003
0.0002721

iii' Si Contro l i imt t s 1 Q
' ; . : ' . ] [ . Lower' ; ; . / ;

-0.00044
-0.00088

-0.00044
-0.00088

-0.0022
-0.0044

-0.00044
-0.00088

-0.00022
-0.00044

-0.00022
-0.00044

-0.00044
-0.00088

U p p e r I
0.00044
0.00088

0.00044
0.00088

0.0022
0.0044

0.00044
0.00088

0.00022
0.00044

0.00022
0.00044

0.00044
0.00088

REPQC001.07.97.03
A C 2 FORM V I I I - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/6/98
T o t a l Recoverable M e t a l s
M e t h o d M 6 0 2 0 I C P M S

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Metals - ICPMS
Method Verification-Blank

Arsenic
Arsenic

S S f t s s i S i l i
^ p f i i s l s B I B

im ^ ^ f S S f Q C •Type;:,
& / ' . ' " • ' • • - ' • ' - ' ' _ i v ' •#«?•« : „ • . • • : • ' : - • " • • • • ' ' : "

WG62478LRB LRB
WG62478PBW PBW

J .Analysis Date,;,::ii:s: ; * ?

6 / 1 5 / 9 8 9:16:00 PM
6 / 1 5 / 9 8 9:33:00 PM

:;..it^^ebhc;i£
' '• - - :"; '£$&&& •*••'"' ••'•'•-""

0.001
0.002

i^jtratk^i^rintg^s-S

0.00000
-0.0001471

xvControl , Limits,. •,. I.Q
/ ' L o w e r - J v ^ x U p p e r , 1 - ' . " •

-0.0022
-0.0044

0.0022
0.0044

A C Z FORM V I I I - I N
REPQC001. 07.97.03



Inorgan i c
(3C Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Method Verification-Blanks

ACZ Proje c t #
QC Report ID
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported
N i t r a t e as N
Method M300.0 - ion C h r o m a t o g r a p h y

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

W G 6 2 4 3 6 L R B
W G 6 2 6 5 3 L R B

yss^SSS'y----:"-''-- ~:"3^-nr^-r,,n~ v.~;. •^SsS:si\a;'-»i ; -;KiS^~ l c :-*yP6.-;i;;:,;

LRB
LRB

, ; ' . : A n a l y s i s Date; • ;

6 / 1 5 / 9 8
6 / 1 6 / 9 8

- - • _ _ ? v ' ^ - — •

I Concei• • • ' i s r e l f e
0.01
0.01

itration ( m g / L l , :/
^•l/Foun^HjjS- vQ5|

0.0000
0.0000

: Control Limit s [ Q
" S ' l . b w e r ^ I

-0.01
-0.01

U p p e r I ;
0.01
0.01

N i t r i t e as N
Method M300.0 - Ion C h r o m a t o g r a p h y

Control Limi t s
W G 6 2 4 3 6 L R B LRB 6 / 1 5 / 9 8 0.01 0.0000 -0.01 0.01

Residue, F i l t e r a b l e ( T D S ) @180C
Method M160.1 - Gravimetric

WG62404PBW
W G 6 2 5 1 1 P B W

p?SI.3^iQC^Vp6«S^•.i-.^WzX&iitX- ±~;?~.~ • -'-"I'^^^^^^^^^ssssss^^
PBW
PBW

gi"\.-/ A n a l j ^ i s ' - D a t e K S . . ; > : ' • » " :

6 / 1 1 / 9 8
6 / 1 5 / 9 8

" " ' • • • " > f f - - j ' • • • Concentration : (mgltyk~'. i '•••?. ••••:•.: j • ::-.,-^Ki..i-..;.-.w.-.-.---'- w
: - f e : : - -; v S ' : ' " v : ; ; " ; j v^Ktg^Sft;*^und:: i | s 5 ' :QS

10 8.0000000
10 -4.0000000

|

: '"-!::~- Control Limit s I Q
^:;,'Lower:r:-::i

-20
-20

: U p p e r I
20
20

Residue, N o n - F i l t e r a b l e ( T S S ) @103-5C
M e t h o d M 1 6 0 . 2 - G r a v i m e t r i c
s&sjaSasE!^ ^̂ ^̂ ^̂ ^̂ m̂

WG62326PBW
WG62584PBW

:;^v:;:/.;. j ' ^ ^ - Q C T y p e ' ^ r
^.^^^^'•av'V":3^^:e-K: ' " ' ' ' : ' " • - ' : ' ; • - " • ' ' : ' " %

PBW
PBW

;•• ; ; A n a l y s i s Date -

6 / 1 0 / 9 8
6 / 1 5 / 9 8

I : Concentration ( m g / L ) .-; !
:,.;|BlS|g^TSFoun|l;:«-R-:Q;;:

5 2.0000000
5 -4.0000000

I :.: Control Limi t s . |Q
: -Lower :;

-10
-10

U p p e r I
10
10

A C Z F O R M V I I I - I N
REPQC001.07.97.03



<5C!Summary' ' •-..... - ' • / ! " • : " - • - • ; • • - " - ' . - • - ...;«*. ' . -

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Matrix
A n a l y s i s G r o u p

QC Report

Aqueous
Wet Chemistry
Method Verification-Blanks

ACZ Pro j e c t #
QC Report ID
C l i e n t
C l i e n t Pro j e c t I D
Date Received
Date Repor t ed
S u l f a t e
M e t h o d M375.3 - Gravimetr i c

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

WG62937PBW PBW

Analys i s Dates

6 / 1 9 / 9 8

Concentration (rng/L)~ « S ~ f c ? ' - ^ r " : : ' . r i ; ' ' : - ; . : : j ' i J.-- 7 - ; :- :

•MDeafe-7 i s Found ?.?;;̂
; C o n t r p l i j m i t s

10 0.8232000 -10 10

f i A C 2 ) i Clientj . • ^ • ' • " ^ / ' • ' ^ j ' i ' ' ; ' > • • • ; • A C Z F O R M V I I I - I N
REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t *
QC Report ID
C l i e n t
C l i e n t P r o j e c t I D
Date Received
Date Reported

Metal A n a l y s i s

L18852
QC1764-C
American Geological Services, Inc.
French Gulch
6/10/98
7/6/98

Wet Chemi s t ry

S e l e n i u m ( T o t a l Recoverable) b y H y d r i d e
M e t a l s ( D i s s o l v e d ) b y I C P
M e t a l s ( T o t a l Recoverable) b y I C P

M e t a l s ( D i s s o l v e d ) b y I C P - M S
M e t a l s ( T o t a l ) b y I C P - M S

Alkalinity as CaCOS

Ammonia by RFA

Carbon, total organic ( T O C )

C h l o r i d e by RFA
Electrical C o n d u c t i v i t y @ 25C
I o n C h r o m a t o g r a p h y
p H ( l a b )
Residue, F i l t e r a b l e ( T D S ) @180C

S u l f a t e (Gravime tr i c)
Sulfide as S
S u l f i t e
T S S a n d T V S (Gravime tr i c)

W G 6 3 1 0 3
WG62487
W G 6 2 8 5 9
W G 6 3 2 3 2
WG63330
W G 6 2 6 5 6
WG62478

W G 6 2 8 1 0
WG62954
WG62972
WG63044
W G 6 2 5 3 3
WG63371
W G 6 3 0 1 5
W G 6 2 8 1 0
WG62436
WG62653
W G 6 2 8 1 0
WG62404
W G 6 2 5 1 1
WG62937
WG62597
WG62258
WG62326

a I n o r g a n i c
j S p S u m m a r y

Analysis Run Log
Cover Page

Page
71

81

REPQC001.07.97.03



I r i 6 r g a n l c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18852
QC Report ID QC1764-C
C l i e n t American Geological Services, Inc.
C l i e n t Projec t ID French Gulch
Date Received 6/10/98
Date Reported 7/8/98

T S S a n d T V S ( G r a v i m e t r i c )

Analysis Run Log
Cover Page

Page
WG62584

REPQC001.07.97.03



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 1 0 3

izzz
! Z Z Z

L18795-1OAS
L 1 8 7 9 5 - 1 O A S D

I Z Z Z
i Z Z Z

ZZZ
I W G 6 3 1 0 3 C C V 1

W G 6 3 1 0 3 C C B 1

6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

QC Report
A n a l y s i s

Analysis Run Log
Selenium (Total Recoverable)by Hydride

REPQC001.07.97.03
A C Z F O R M X I V - I N 71



£ Inorgani c
QG Suir i i i t i i ary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Projec t # L18852
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t P r o j e c t I D French G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62487

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) by ICP

: WG624871CV
W G 6 2 4 8 7 I C B

; W G 6 2 4 8 7 L F B
J Z Z Z

L18783-05AS
- I Z Z Z

L18783-06ASzzz
L18783-07AS
ZZZ
L18783-08AS

I Z Z Z
! W G 6 2 4 8 7 C C V 1
I WG62487CCB1

L18846-03AS
L18846-03ASD
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

— i L18848-02AS
L18848-02ASD

I WG62487CCV2
WG62487CCB2
ZZZ

ZZZ
j Z Z Zizzz

W G 6 2 4 8 7 C C V 3
I W G 6 2 4 8 7 C C B 3

ZZZ

REPQC001.07.97.03

6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8

i 6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8

! 6 / 1 2 / 9 8
I 6 / 1 2 / 9 8
! 6 / 1 2 / 9 8

I 6 / 1 2 / 9 8
I 6 / 1 2 / 9 8
1 6 / 1 2 / 9 8

I 6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8

6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8
6 / 1 2 / 9 8

i 6 / 1 2 / 9 8
I 6 / 1 2 / 9 8

X X

x i x i x x

X ! X

A C Z FORM X I V - I N 72



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t # L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62487 ( C o n t i n u e d )

QC Report 1 Analysis Run Log
A n a l y s i s f Metals (Dissolved) by ICP

t S s w w i t S S l l^^^p^^S^easa^Efete^-;;:. Dilu t i on-
I Z Z Z

W G 6 2 4 8 7 C C V 4
! WG62487CCB4

6 / 1 2 / 9 8 | 1
6 / 1 2 / 9 8 | 1
6 / 1 2 / 9 8 j 1

^m-
X
X

Ca^Cd
X i
X X

me^-K^
X i X
X | X

X i X X ! X

r Mg :*:Na:«:
X
X
X

X
X
X

- f N i ' ; : * ; P b ' . .

X
X

Zn
I

X
Y

X
X

A C Z F O R M X I V - I N
REPQC001. 07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 5 9

g I n o r g a n i c
j p Q G Summary

QC Report
A n a l y s i s

| Analysis Run Log
I

I Metals (Dissolved) by ICP

••" f^Mrr*^- "^^Znflps
W G 6 2 8 5 9 I C V
W G 6 2 8 5 9 I C B
W G 6 2 8 5 9 L R B
W G 6 2 8 5 9 L F B
L1 8040-11 AS
L 1 8 0 4 0 - 1 1 A S D
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 2 8 5 9 C C V 1
W G 6 2 8 5 9 C C B 1
ZZZ
ZZZ
ZZZ
L18846-03AS
777
L18846-04AS
ZZZ
L18846-05AS
L1 8847-01 AS
W G 6 2 8 5 9 C C V 2
W G 6 2 8 5 9 C C B 2
L18847-02AS
ZZZ
L1 8848-01 AS
ZZZ
L18848-02AS
L18848-02ASD
ZZZ

6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1

6 / 1 8 / 9 8 \ 1
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
5
2
1
1
1
1
1
1
5
5
5
5
5
5

X X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
X

1 X
1
1
1
1
1
1
1
1

6 / 1 8 / 9 8 | 1

X
X
X
X
X
X
X

X
xx
X
X

y

X
X

X
X
Xx
X
x
X
X
X
X
X

X
Xx ; x

x. B S f f t - v J i S M L W l A i J I ' U H H M I ' H f f H m i i l l l I l l l l l l l i H B B f f i j y i ^ l K l J l i i U M H B B I ^ ^ C T s a ^ a ^

Cfier i i• :

REPQC001.07.97.03
A C Z FORM X ! V - I N



I n o r g a n i c
Q C S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 5 9 ( C o n t i n u e d )

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) by ICP

Pllli!^ :; . r:2rif|i;
I W G 6 2 8 5 9 C C V 4
! W G 6 2 8 5 9 C C B 4

6/.18/98 1
6 / 1 8 / 9 8 1

X
X

V

X

S G D e n t i
A C Z FORM X I V - I N

REPQC001.07.97.03



lnorg§anic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * . L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 2 3 2

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total Recoverable) byICP

A C Z F O R M X I V - I N
REPQC001.07.97.03



I n o r g a n i c
<3>Gr Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 3 3 0

L 1 8 8 7 0 - 0 1 L F M D
I Z Z Z
i Z Z Z

ZZZ
ZZZzzz
WG63330CCV2
WG63330CCB2
ZZZ
ZZZ

i Z Z Z
IZZZ.

ZZZ
I L18896-02LFM

L 1 8 8 9 6 - 0 2 L F M D
ZZZ

I Z Z Z
ZZZ

6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6/25/98
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

QC Report
Analy s i s

Analysis Run Log
Metals (Total Recoverable) byICP

REPQC001.07.97.03
A C Z F O R M X I V - I N 77



« inor jgamc
QG S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80-487
(800; 334-5493
Fax: (970) 879-2216

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total Recoverable) byICP

A C Z P r o j e c t *
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18852
American G e o l o g i c a l Services , I n c .
F r e n c h G u i c h
6 / 1 0 / 9 8
7 / 6 / 9 8

W o r k g r o u p : WG63330 ( C o n t i n u e d )

msmW G 6 3 3 3 0 C C V 3
W G 6 3 3 3 0 C C B 3
ZZZ
ZZZ
W G 6 3 3 3 0 C C V 4

— W G 6 3 3 3 0 C C B 4

6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8
6 / 2 5 / 9 8

j j f t ^ p l l e n t
A C Z F O R M X I V - I N 78
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Inorganic
QC iSiimmary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t # L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 6 5 6

\ W G 6 2 6 5 6 I C S 1
! W G 6 2 6 5 6 I C B 1

W G 6 2 6 5 6 Q C S
W G 6 2 6 5 6 L R B
W G 6 2 6 5 6 L F B

6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8

zzz
L18854-01DUP
W G 6 2 6 5 6 I C S 2
W G 6 2 6 5 6 I C B 2
L18854-02DUP
ZZZ
L18856-01 DUP
L 1 8 8 5 6 - 0 1 L F M
L 1 8 8 5 6 - 0 1 L F M D
W G 6 2 6 5 6 I C S 3
W G 6 2 6 5 6 I C B 3

6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8
6 / 1 7 / 9 8

QC Report
A n a l y s i s

Analysis Run Log
Metals (Dissolved) bylCP-MS

REPQC001.07.97.03
A C Z F O R M X I V - I N



inorganic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Servic e s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62478

QC Report
A n a l y s i s

Analysis Run Log
Metals (Total) by ICP-MS

W G 6 2 4 7 8 1 C S 1
W G 6 2 4 7 8 I C B 1
W G 6 2 4 7 8 Q C S
W G 6 2 4 7 8 L R B
W G 6 2 4 7 8 L F B
WG62478PBW
W G 6 2 4 7 8 L C S W
ZZZ
L1 8688-01 LFM
L1 8688-01 LFMD
W G 6 2 4 7 8 I C S 2
W G 6 2 4 7 8 I C B 2
ZZZ
ZZZ
ZZZ
ZZZ
L18846-04LFM
L18846-04LFMD
W G 6 2 4 7 8 I C S 3
W G 6 2 4 7 8 I C B 3
ZZZ
ZZZ

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8

1
1
1
1
2
2
2
5
5
5
1
1
5
5
5
5
5
5
1
1
5
5

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
Xx
X
X
X
X
X
X
X
X
X
X
X
y

A
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
XB^&vm

x
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X—

vx
VA

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Xx
X
X
X
X
y

Xx
X
X
y
X
X
X
X
X
X
X
X

mettfm

X
X
X
X
y

Xx
X
X
X
X
X
y

X
X
X
X
X
X
X—

REPQC001.07.97.03
A C Z F O R M X I V - I N



inorganic
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t * L18852
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

Workgroup: W G 6 2 8 1 0

QC Report 1 Analysis Run Log
A n a l y s i s | Alkalinity as CaCO3

S£i'iHTffis?^>$^ t i f faBSw-ff^-^^^^^^iffJ^nNffy^r^B^rK

W G 6 2 8 1 0 I C V
W G 6 2 8 1 0 L C S W 1
W G 6 2 8 1 0 L C S W 2
W G 6 2 8 1 0 I C B
W G 6 2 8 1 0 L C S W 3
W G 6 2 8 1 0 I C B
222
22Z
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 2 8 1 0 C C V 1
W G 6 2 8 1 0 C C V 2
W G 6 2 8 1 0 C C V 3
W G 6 2 8 1 0 C C B 1
W G 6 2 8 1 0 C C B 2
L1 8812-1 1DUP
L1 8812-1 1 D U P
L 1 8 8 1 2 - 1 1 D U P
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

M<e^rJ3:;B%*prf i . ̂
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6 / 1 8 / 9 8 1
6 / 1 8 / 9 8 \ 1
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1
1
1
1
1
1
1
1
1

6 / 1 8 / 9 8 1
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8

1
1
1
1

X
X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X
X |
X
X

X
X
X
X
X
X
X
X

X

X
X
X

1 X
1 X

X
X
X
X
X
X
X
X
y
X
X
X
X
X
X
X
X
X
X
X

?- iCBent

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n p r g a r i i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
A C Z P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0 ( C o n t i n u e d )

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCO3

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c
QC S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

Workgroup: WG62810 ( C o n t i n u e d )

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCO3

W G 6 2 8 1 0 C C V 7
W G 6 2 8 1 0 C C V 8
W G 6 2 8 1 0 C C V 9
W G 6 2 8 1 0 C C B 5
W G 6 2 8 1 0 C C B 6
W G 6 2 8 1 0 C C B 7
ZZZ
ZZZ j
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
L18870-03DUP
L18870-03DUP
ZZZ
L18870-03DUP
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZizzz

I Z Z Z
ZZZ
W G 6 2 8 1 0 C C V 1 0

Mie^ffie!E>ate :-:ifes-v
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 8 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

:Dilution
11111
11111— i —1111111111
111
111111111111

S-:yEe-;r;:r
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
•y

X
X
X
X
X
X
X
X
X
X
X

•::.::' : ; P H f f |
"" '•" i- -Vir&^K^X

X
X
X i
X !
X
X
X
X
X |x ixx !
X
X
y

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X— — 5 — —X
X

t C l i e n t !

REPQC001.07.97.03
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QG Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0 ( C o n t i n u e d )

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCO3

W G 6 2 8 1 0 C C V 1 1
W G 6 2 8 1 0 C C V 1 2
W G 6 2 8 1 0 C C B 8
W G 6 2 8 1 0 C C B 9
W G 6 2 8 1 0 C C B 1 0
222
222
222
222
222
222
L1 891 6-01 DUP
L1 891 6-01 DUP
W G 6 2 8 1 0 L C S W 7
W G 6 2 8 1 0 L C S W 8
222
W G 6 2 8 1 0 L C S W 9
222
L1 8791 -11 DUP
222
L 1 8 7 9 1 - 1 1 D U P
L 1 8 7 9 1 - 1 1 D U P
W G 6 2 8 1 0 C C V 1 3
W G 6 2 8 1 0 C C V 1 4
W G 6 2 8 1 0 C C V 1 5
W G 6 2 8 1 0 C C B 1 1
W G 6 2 8 1 0 C C B 1 2
W G 6 2 8 1 0 C C B 1 3
L1 8791 -11 DUP

|ifeas|ro!piaiB:^:f::;
6 / 1 9/98
6/1 9/98
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6/1 9/98
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 2 0 / 9 8

' D i l u t i o n
A

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

i f f a E C s ^
X
X

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

v ; • • riO''1^0<;--'• " rrrFf*-'.. . '.. , ...• •jse&va'.
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

j
X

xx
X
X— — x — —
X

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c
QG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62964
.Dilution , € ' ; A U K

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCO3

A C Z F O R M X I V - I N
REPQC001.07.97.03



Inorgani c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7/6/98

W o r k g r o u p : W G 6 2 9 6 4 ( C o n t i n u e d )

W G 6 2 9 6 4 C C B 5
W G 6 2 9 6 4 C C B 6zzzzzzzzz
L1 8894-01 DUP
L1 8894-01 DUP
L1 8894-01 DUP
W G 6 2 9 6 4 L C S W 4
W G 6 2 9 6 4 L C S W 5
W G 6 2 9 6 4 L C S W 6
ZZZzzzzzzzzzzzzzzz
W G 6 2 9 6 4 C C V 7
W G 6 2 9 6 4 C C V 8
W G 6 2 9 6 4 C C V 9
WG62964CCB7
W G 6 2 9 6 4 C C B 8
W G 6 2 9 6 4 C C B 9
ZZZzzzzzzzzzzzz
L18940-08DUP
L18940-08DUP
ZZZzzz

I Z Z Zzzz
i Z Z ZI zzz

I f f l . SigTiigiggl^BBiP3 ISMPPiMHMBI6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98 I
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8

i f f j j l f f l l p n lbjHgw^^MBBBBB111111111111111•j111
111111111111
11111

B S S S s F M l S M S i S S f i S
FrMini^^BKHBBBtSB

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCO3

A C Z F O R M X I V - I N
REPQC001.07.97.03



I n o r g a n i c
QC S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62964 ( C o n t i n u e d )

W G 6 2 9 6 4 C C V 1 0
W G 6 2 9 6 4 C C V 1 1
W G 6 2 9 6 4 C C V 1 2
W G 6 2 9 6 4 C C B 1 0
WG62964CCB1 1
WG62964CCB12
L1 8940-1 8DUP
W G 6 2 9 6 4 C C V 1 3
W G 6 2 9 6 4 C C V 1 4
W G 6 2 9 6 4 C C V 1 5
W G 6 2 9 6 4 C C B 1 3
W G 6 2 9 6 4 C C B 1 4
W G 6 2 9 6 4 C C B 1 5
W G 6 2 9 6 4 C C V 1 6
W G 6 2 9 6 4 C C V 1 7
W G 6 2 9 6 4 C C V 1 8
W G 6 2 9 6 4 C C B 1 6
W G 6 2 9 6 4 C C B 1 7
W G 6 2 9 6 4 C C B 1 8
L1 8940-1 8DUP
L1 8940-1 8DUP
L1 8940-1 8DUP
W G 6 2 9 6 4 C C V 1 9
W G 6 2 9 6 4 C C V 2 0
W G 6 2 9 6 4 C C V 2 1
W G 6 2 9 6 4 C C B 1 9
WG62964CCB20
WG62964CCB21

6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6/20/98
6/20/98
6/20/98
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8
6 / 2 0 / 9 8

Dilut ion
11111111111111111
111
1111111

f f B i H !X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Xx
X
X
X
X
X

QC Report
A n a l y s i s

Analysis Run Log
Alkalinity as CaCO3

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t #
C l i e n t
C l i e n t Proj e c t I D
Date Received
Date Reported

L18852
American G e o l o g i c a l Services, Inc .
F r e n c h G u l c h
6 / 1 0 / 9 8
7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 7 2

W G 6 2 9 7 2 1 C V
W G 6 2 9 7 2 I C B
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 2 9 7 2 C C V 1
W G 6 2 9 7 2 C C B 1
L1 8802-1 4DUP
L1 8802-1 4AS
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 2 9 7 2 C C V 2
W G 6 2 9 7 2 C C B 2

ZZZ
L18872-03DUP
L18872-03AS
W G 6 2 9 7 2 C C V 3
W G 6 2 9 7 2 C C B 3

i^i^iiei^tiSiSi;..v : . S ; f e S j ; : s f c : - : . • - . s - • - . : ' - S v ' — s ' ' -
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8 !
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6/1 9/98
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

^SS^^^SSa^^^lM6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8
6 / 1 9 / 9 8

j Q i l t t t i a n ;
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
•j
1
1
1

1
1
1
1
1

.UfaJUMIMBBaB
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

S f f l 6 2 « i
X
X
X
X
X

%;inorganic
"|§B Summary

QC Report
A n a l y s i s

Analysis Run Log
Ammonia by RFA

REPQC001.07.97.03
A C 2 F O R M X I V - I N



I n o r g a n i c
Q C S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proje c t # L18852
C l i e n t American G e o l o g i c a l Services , inc.
Cl i en t Project I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG63044

W G 6 3 0 4 4 I C V
W G 6 3 0 4 4 I C B

722.
ZZZ

! Z Z Z
ZZZ
ZZZ

i Z Z Z
ZZZ
ZZZ

I W G 6 3 0 4 4 C C V 1
! WG63044CCB1
! L18865-02DUP

L18865-02AS
ZZZ

i Z Z Z
ZZZ
ZZZ
ZZZ

I Z Z Zizzz
i Z Z Z

W G 6 3 0 4 4 C C V 2
WG63044CCB2
ZZZ

i Z Z Z

6 / 2 2 / 9 8
6 / 2 2 / 9 8

6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6/22/98
6 / 2 2 / 9 8
6/22/98
6/22/98
6/22/98
6/22/98
6/22/98
6/22/98
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6/22/98
6/22/98
6 / 2 2 / 9 8

QC Report
A n a l y s i s

Analysis Run Log
Ammonia by RFA

REPQC001.07.97.03
A C Z F O R M X I V - I N



j Q C S u m m a r y
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * .118852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : WG63044 ( C o n t i n u e d )

QC Report | Analysis Run Log
IA n a l y s i s 1 Ammonia by RFA

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Projec t # L18852
Client American Geo log i ca l Services, Inc.
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 5 3 3

W G 6 2 5 3 3 I C V
W G 6 2 5 3 3 1 C B
777
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
222.
ZZZ
W G 6 2 5 3 3 C C V 1
W G 6 2 5 3 3 C C B 1
L1 8790-1 2 D U P
L1 8790-1 3AS

6 / 1 5 / 9 8
6 / 1 5 / 9 8

1
1

6 / 1 5 / 9 8 1
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

1
1
1
1
1

6 / 1 5 / 9 8 j 1
6 /15/98 1
6 / 1 5 / 9 8 1
6 / 1 5 / 9 8 j 1
6 / 1 5 / 9 8 j 1
6 / 1 5 / 9 8 J 1
6 / 1 5 / 9 8 j 1
6 / 1 5 / 9 8

Z Z Z 6 / 1 5 / 9 8I z z z
ZZZ
ZZZ
777
ZZZ
ZZZ
ZZZ
W G 6 2 5 3 3 C C V 2

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8 __,
6 / 1 5 / 9 8

1
1
1
1
1
1
1

6 / 1 5 / 9 8 1
6 / 1 5 / 9 8 | 1
6 / 1 5 / 9 8 | 1

W G 6 2 5 3 3 C C B 2 1 6 / 1 5 / 9 8 | 1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

i-iooa^-uiuur
L18852-02AS
W G 6 2 5 3 3 C C V 3
W G 6 2 5 3 3 C C B 3

D/ 1 3 / S O
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

1
1

1

A
Xx
X

I n o r g a n i c
QC^Summary

QC Report
A n a l y s i s

Analysis Run Log
Carbon, total organic (TOO)

REPQC001. 07.97.03
A C Z F O R M X I V - I N



S Q l r i d r g a n i c
Q C S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
Cl i en t Project I D French G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 3 7 1

W G 6 3 3 7 1 I C V
W G 6 3 3 7 1 I C B

ZZZzzz
ZZZzzzzzzzzzzzzzzzzzz
W G 6 3 3 7 1 C C V 1
W G 6 3 3 7 1 C C B 1
L1 891 2-01 DUP
L18912-02AS

ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
W G 6 3 3 7 1 C C V 2
W G 6 3 3 7 1 C C B 2 .
ZZZ
ZZZ
L19084-03DUP
L19084-03AS
W G 6 3 3 7 1 C C V 3
W G 6 3 3 7 1 C C B 3

' V U M ^ B ^ ! ! W y ! i F > U M I 9 V i M l l l U I U M a j M l f l l Hm^^^pî ii5»^B
6 / 2 6 / 9 8
6 / 2 6 / 9 8

fo/j^iy|f5^^^8Sj^^^^i^^l
6 / 2 6 / 9 8
6/26/98
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/26/98
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/26/98
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6 / 2 6 / 9 8
6/26/98
6 / 2 6 / 9 8

Dilution
11HB111111111111
4

1
1
1
1
1
1
1
1
1
1
1
1
1
1

jmom:
X
XBmHiBff lBimi i
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

QC Report I Analysis Run Log
IA n a l y s i s 1 Carbon, total organic (TOO)

REPQC001.07.97.03
A C Z F O R M X I V - I N



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services, Inc .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 0 1 5

zzz
ZZZzzz
ZZZ
ZZZ
W G 6 3 0 1 5 C C V 2
W G 6 3 0 1 5 C C B 2
ZZZ
ZZZ

! L18856-02DUP
L18856-02AS
W G 6 3 0 1 5 C C V 3
W G 6 3 0 1 5 C C B 3
W G 6 3 0 1 5 C C V 4

I W G 6 3 0 1 5 C C B 4izzz
! L18856-02DUP

6/22/98
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6/22/98
6/22/98
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6 / 2 2 / 9 8
6/22/98
6/22/98
6/22/98
6/22/98

W G 6 3 0 1 5 I C V
W G 6 3 0 1 5 I C B
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ __,
ZZZ
ZZZ
W G 6 3 0 1 5 C C V 1
W G 6 3 0 1 5 C C B 1
L18848-03DUP
L18848-03AS

^ . - s i * ^ * » * 6 w ' - ' * > ' A ~ t t : ^ ^ ' S : : i " i « v t ; . 1 ' ! S » ' i " . ' - . > ' - ' ' - —•^^••••- • ' ' , * - - ' - ' ? - " * . - v . j^.-, « . - . ' . 1 • • •|fea^HisiDates|g-;v - ;i:Diiution ^^ CL ^
6 / 2 2 / 9 8 1
6 / 2 2 / 9 8 1
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6 / 2 2 / 9 8
6/22/98
6/22/98
6/22/98
6/22/98
6 / 2 2 / 9 8
6/22/98

1
1
1
1
1
1
1
1
1
1
•j
1
1
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

I n o r g a n i c
:"OO. Summary

QC Report
A n a l y s i s

Analysis Run Log
Chloride by RFA

REPQC001.07.97.03
A C Z F O R M X I V - I N



f ? l n o r g a m c
r | = p ^ ^ - i ~ . V ' M'•..QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Proj e c t # L18852
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Projec t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 3 0 1 5 ( C o n t i n u e d )

QC Report
A n a l y s i s

Analysis Run Log
Chloride by RFA

A C Z F O R M X I V - I N
REPQC001.07.97.03



I n o r g a n i c
< a p S u m m a r y

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Repor t ed 7 / 6 / 9 8

QC Report
A n a l y s i s

Analysis Run Log
Electrical Conductivity @ 25C

W o r k g r o u p : W G 6 2 8 1 0

A C Z F O R M X I V - I N
REPQC001.07.97.03



Inorganic

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62436

QC Report
A n a l y s i s

Analysis Run Log
Ion Chromatography

A C Z F O R M X I V - I N
REPQC001.07.97.03



I n o r g a n i c
QG Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t # L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7/6/98

W o r k g r o u p : W G 6 2 6 5 3

QC Report
A n a l y s i s

| Analysis Run Log
Ion Chromatography

mmW G 6 2 6 5 3 I C V
SygeBaS

W G 6 2 6 5 3 I C B
W G 6 2 6 5 3 L R B
W G 6 2 6 5 3 L F B

Me^uie-Date^ps; : ; : ; i 3 H u t i o n ^ syWOSs- ' :
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8

1

1
1

X ixx i
1 X j

zzz
2ZZ
L18856-02DUP
L18856-02AS
W G 6 2 6 5 3 C C V 1
WG62653CCB1
ZZZ
W G 6 2 6 5 3 C C V 2
W G 6 2 6 5 3 C C B 2

6 / 1 6 / 9 8
6 / 1 6 / 9 8

1
10

6 / 1 6 / 9 8 | 10
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8
6 / 1 6 / 9 8

10
1
1
1
1
1

X
X
X
X
X
X
X
X
X

!
E f i a n t l

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Pro j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Repor t ed 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 8 1 0

QC Report
A n a l y s i s

Analysis Run Log
pH (lab)

Client I
A C Z F O R M X I V - I N

REPQC001.07.97.03



30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Services , I n c .
C l i e n t Projec t I D French G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

Workgroup: WG62404

WG62404PBW
WG62404LCSW
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
L18812-05DUP
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ
ZZZ

Mi^S^Kates{g/ :: ' •;. •:
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8
6 / 1 1 / 9 8

Dilut ion
1
1
2
1
2
1
2
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
"1

1
1
1

y§d»!Mpi
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Xx

I n o r g a n i c
Q C , S u m m a r y

QC Report I Analysis Run Log
1 _A n a l y s i s I Residue, Filterable (TDS) @180C

L1 8852-01 DUP 6 / 1 1 / 9 8

REPQC001.07.97.03
A C Z F O R M X I V - I N



d C l S u m m a r y
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18852
C l i e n t American G e o l o g i c a l Services, I n c .
C l i e n t P r o j e c t I D F r e n c h G u i c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 5 1 1

zzz
ZZZ

I L18861-05DUP
ZZZzzzzzzzzzzzzzzzzzzzzzzzzzzz

— I L18870-04DUP

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

QC Report
A n a l y s i s

i Analysis Run Log
Residue, Filterable (TDS) @180C

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t P r o j e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 9 3 7

QC Report I Analysis Run Log
A n a l y s i s 1 Sulfate (Gravimetric)

Dilution

C l i e n t ]

REPQC001.07.97.03
A C Z FORM X I V - I N



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , Inc .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 5 9 7

I W G 6 2 5 9 7 C C B 1
! L18852-03DUP

L18852-03AS
222
222
222
222
222

I 2 2 2
222
222
W G 6 2 5 9 7 C C V 2
W G 6 2 5 9 7 C C B 2
222
222
L18884-04DUP
L18884-04AS
W G 6 2 5 9 7 C C V 3
W G 6 2 5 9 7 C C B 3

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

QC Report
A n a l y s i s

Analysis Run Log
Sulfide as S

REPQC001.07.97.03
A C Z F O R M X I V - I N



I I n o r g a n i c
<3C Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
AC2 Pro j e c t # L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
Cl i en t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : W G 6 2 2 5 8

QC Report I Analysis Run Log
iA n a l y s i s 1 Sulfite

^j^j^^^P^^^^^S^s^^^i^jg^iif^igijgyj^Pzzzzzzzzzzzzzzz

y*i f f t ! j '~WR3£M>-*J*»*-^~_i- ' ' " * • • - • • : • ' ?#?£?!~ -'••• - - L — . V , , . • • - • - • : • ' " . _ — > - v " - ' " :^eJapaies^t^Jl^pl^lution xjf SO3;; : ;
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8

1
1
1
1
1

X
X
X
X
X

:3̂ :: .: - -1 X - : - - X - .
|p!|()p::fg|BglBi||^^
^ Y i a f i ^ M H S B M [ H B | f f l K K ] B B H i 8 B ^ H M H

i G i f e n t : !
A C Z F O R M X I V - I N

REPQC001.07.97.03



I n o r g a n i c

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ P r o j e c t * L18852
C l i e n t American G e o l o g i c a l Service s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62326

WG62326PBW
W G 6 2 3 2 6 L C S W
222
222
222
222
222
222
222
222
222
222
L1 8840-01 DUP
222
222
222
222
222
222
222

|222
222
777

6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8
6 / 1 0 / 9 8

g g g g g g g g
1
1
1
1

1
1
1
1
1
1
1
.4

1
1
1

2.5
1.6666667

1
1
1
1
1
5

HMBES8GBKX
X
X
X
X
X
X
X
X
x
X
X
X
X
X
X
X
X
X
x
YA

x
X

QC Report
A n a l y s i s

| Analysis Run Log\
| TSS and TVS (Gravimetric)

REPQC001.07.97.03
A C Z F O R M X I V - I N



I n o r g a n i c
QC Summary

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216
ACZ Pro j e c t # L18852
C l i e n t American G e o l o g i c a l S e n / i c e s , I n c .
C l i e n t Proj e c t I D F r e n c h G u l c h
Date Received 6 / 1 0 / 9 8
Date Reported 7 / 6 / 9 8

W o r k g r o u p : WG62584

zzzzzzzzzzzzzzz
L18856-02DUP
ZZZ
ZZZ
ZZZzzzzzzzzzzzzzzzzzzzzz
L 1 8 8 7 1 - 0 3 D U P

6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8
6 / 1 5 / 9 8

Dilution

QC Report I Analysis Run Log
A n a l y s i s j TSS and TVS (Gravimetric)

REPQC001.07.97.03
A C Z F O R M X I V - I N



t_2iora:cri?s. Inc.
3CWOO D o w n h i l l Dnve
Ste smboa i Sp.-i.-ijs. CO S0437

Page 1 of 2
SAMPLE R E C E I P T FORM

L I E N T : D A T E
?. FECT;: L C$t$l~ ^—

H o e s this p r o j e c t require s p e c i a l h a n d l i n g procedure s such as CLP p r o t o c o l ?
_i.-e the c u s t o d y seals on the cooler intact?
Are the c u s : o d y s e a l s on the s a m p l e containers intact? <

; there a Chain of C u s t o d y ( C O C ) , or other d i r e c t i v e s h i p p i n g p a p e r s pre s ent?
is the COC c o m p l e t e ?

Rel inqui shed? Yes __ No __ Requested Analys i s? Yes __^__
Ts the COC in agreement with the s a m p l e s received?

= f o f S a m p l e s : Y e s N o S a m p l e I D : Y e s
— M a t r i x : Yes No # o f Container s: Yes

I s there e n o u g h s a m p l e f o r a l l r eque s t ed analys i s?
^ r e a l l s a m p l e s w i t h i n h o l d i n g t ime s f o r reques ted analys i s?
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AquaVISION
Palisade, Colorado 81526
1.888.830.4004

B i l l P e d l e r
COLOG
17301 W. C o l f a x
S u i t e 265
G o l d e n , CO 80401

Dear Bill:
T h i s l e t t e r pre s ent s the r e su l t s o f the c o l l o i d a l borescope inve s t iga t ion in French Gulch near
Breckenridge, Co l orado . The emphasi s of this inves t igat ion was to demonstrate the c a p a b i l i t i e s of
the borescope to q u a n t i f y groundwater f l o w direction and veloci ty. Consequent ly , because of the
l imi t ed time available to conduct the investigation, standard f i e l d procedures for obtaining accurate
groundwater measurements were not s t r i c t ly adhered to. Never th e l e s s , even with the l imi t ed time
ava i lab l e , several f l o w measurements appear to be r e l iab l e indicat ions of groundwater f l o w
cond i t i on s in the area. The f o l l o w i n g section describes f l o w condi t i ons encountered in a well , the
p r o p e r procedure for ob ta ining re l iab l e groundwater f l o w measurements, and conversion fa c t o r s for
determining groundwater veloci ty in the f o r m a t i o r i ' l j a s e d on ve l o c i ty measurements in the well bore.
The remainder of the report describes the re sul t s of the f i e l d inve s t iga t i on .
I N S T R U M E N T D E S C R I P T I O N A N D O P E R A T I O N
The c o l l o i d a l borescope cons i s t s of a CCD (charged-coupl e device) camera, a f l u x - g a t e compass,
an o p t i c a l m a g n i f i c a t i o n lens, an i l l u m i n a t i o n source, and a s ta in l e s s steel housing. The device is
a p p r o x i m a t e l y 89 cm long and has a diameter of 44 mm, thus f a c i l i t a t i n g insertion into a 5-cm-
diameter monitoring well. U p o n insertion into a wel l , an e l e c t roni c image m a g n i f i e d 140X is
transmitted to the surface , where it is viewed and analyzed. The f l u x - g a t e compass is used to align
the borescope in the well. As p a r t i c l e s in the groundwater pass beneath the lens, the back l i g h t i n g
source i l luminat e s the p a r t i c l e s s imilar to a conventional microscope with a l igh t ed stage. A video
frame grabber d ig i t i z e s individual video frames at intervals selected by the operator. A software
package deve l oped by Aquavision Inc. compares the two d ig i t i z ed video frames, matches part i c l e s
f r om the two images, and assigns pixel addresses to the part ic l e s . Using this in format ion, the
s o f twar e program computes and records the average par t i c l e size, number of par t i c l e s , speed, and
direc t i on. A Pentium II PC computer with Windows 95 is capable of analyzing f l o w measurements
every second re su l t ing in a large data base a f t e r only a few minutes of observations. Since standard
VHS video uses 30 frames per second, a par t i c l e that moves 1 mm across the f i e l d of view could be
captured in subsequent frames 1/30 of a second apart. T h i s would result in a u p p e r measurement
velocity range of 3 cm/s. For low f l o w condit ions, the de lay between frames can be set for large
time p er i od s result ing in a lower velocity range for stagnant f l o w condit ions.
F l o w ve loc i t i e s measured by the c o l l o i d a l borescope were v e r i f i e d using a laminar f l o w chamber
d e v e l o p e d at the Desert Research I n s t i t u t e in Boulder Ci ty, Nevada. At a f l o w ve loc i ty in the



laminar f l o w chamber of 0.10 cm/s, and ver i f i ed by a tracer te s t , the c o l l o i d a l borescope measured a
comparable veloci ty value of 0.11 cm/s ( K e a r l , 1997).
Only zones that d i s p l a y consistent horizontal laminar f l o w in a s t eady direct ion over a substantial
t ime period (greater than 2 h) should be considered. S w i r l i n g f l o w zones may be the result of
a d j a c e n t low-permeable s ediment s , p o s i t i v e skin e f f e c t s , vertical f l o w gradient s , or nearby
p r e f e r e n t i a l f l o w zones that dominate f l o w in the observed zone. Measurements in swirl ing f l o w
zones should be d i sregarded. However, if s t eady d ire c t i onal f l o w is observed, typ i ca l of a
p r e f e r e n t i a l f l o w zone, then re l iab l e measurements are po s s i b l e .
For the c o l l o i d a l borescope to be an e f f e c t i v e tool in characterizing groundwater f l o w veloci ty, it is
necessary to d i f f e r e n t i a t e and q u a n t i f y a q u i f e r heterogeneity, f i l t e r packs, and well skins i n f l u e n c e
on f l o w in a well bore. T h i s is a difficult task because the hydraul i c conduct ivi ty of the f i l t e r pack
and surrounding f o rmat i on may be unknown a n d / o r the skin e f f e c t s not ea s i ly q u a n t i f i e d . However,
f o l l o w i n g some basic as sumptions and general guide l ine s , it is po s s i b l e to select reliable data and
es t imate a range of groundwater velocit ies .
At f i e l d s i te s , observed well bore f l o w ve l o c i t i e s exceed p r e d i c t e d ve loc i t i e s , even values that are
a d j u s t e d based on (conversion f a c t o r for p r e d i c t i n g seepage velocity f r om well bore ve loc i ty)
values. If theoret ical work and laboratory resul t s indicate that the borescope provides rel iable f l o w
measurements within a s p e c i f i e d range, then this evidence would suggest that ve loc i t i e s in the well
bore represent the maximum f l o w v e l o c i t i e s in an aqui f er . It would f u r t h e r suggest that the
maximum ve lo c i ty and not the average l inear v e l o c i ty over the entire screen l e n g t h dominate s f l o w
in the well bore under ambient f l o w c o n d i t i o n s . In no in s tance s have veloc i ty measurements using
the c o l l o i d a l b or e s cope been l e s s that values p r e d i c t e d by i n d e p e n d e n t hydrau l i c in f ormat i on .
S w i r l i n g , nondirec t ional f l o w zones may be representat ive of lower-permeable material within the
permeabl e section of the a q u i f e r or p o s i t i v e skin a f f e c t s due to poor well construction pract ice s , but
the f l o w ve loc i ty has been m a g n i f i e d by the t ran s f e r of momentum from a d j a c e n t , h igher- f l ow
zones.
Based on the work presented in Kearl ( 1 9 9 7 ) , c o l l o i d a l borescope measurements in the f i e l d should
be reduced by a fac tor of 1 to 4 to calculate seepage velocity in the adjacent porous medium. For
f i e l d comparison measurements presented in thi s paper , the borescope measurements represent the
f l o w veloc i t i e s in the pre f er en t ia l f l o w zones compared with average f l o w velocity measurement
obtained by conventional methods . C o n s e q u e n t l y , the veloci ty values given in these f i g u r e s should
be reduced by a maximum f a c t o r of 4 to obtain the seepage velocity in the adjacent porous medium.
It should be re-emphasized that, the c o l l o i d a l borescope is measuring the maximum veloci ty values
in p r e f e r e n t i a l f l o w zones in a heterogeneous aquifer.
The c o l l o i d a l borescope has been used to d e v e l o p the micropurge sampl ing me thodo l ogy (Kearl et
al., 1994) and to characterize f l o w in heterogeneous aqui f er (Kearl and Roemer, 1998). In add i t i on ,
the instrument has been used at numerous site across the United S t a t e s to evaluate groundwater
f l o w conditions and the e f f e c t i v e n e s s of remediation treatment systems.



T E S T R E S U L T S
S e l e c t e d re su l t s of groundwater f l o w measurements conducted at the site are a t tached.
Measurements were conducted on well MW-3 and the vertical mine s h a f t d e s ignated as the Oro
mine s h a f t . W e l l MW-3 is c ompl e t ed in the alluvium of the stream channel. The alluvium was
reworked by placer mining operat ions which filled the channel with boulder s , cobbles and gravels
that exhibit high hydraul i c conduc t iv i ty values. A re l iab le f l o w zone was d e t e c t e d at 23 ft. B T O S C
as shown in Figure 1. The f l o w direc t ion was in a westerly direc t ion consistent with expec t ed down
val ley f l o w s . Groundwater veloc i ty at thi s d e p t h was the highest ever measured by the c o l l o i d a l
borescope and represent s the u p p e r range for f l o w measurement by the instrument. Because of the
high ve loc i t i e s , only a few p a r t i c l e s were capture by the s o f t w a r e system. However, p a r t i c l e
d ir e c t i on remained consistent during the te s t . V e l o c i t y values at thi s d e p t h average 460 ft/d,
corrected for the i n f l u e n c e of the well bore. Cons id er ing the extremely coarse grain nature of the
a l l u v i a l material and the high hydraul i c gradient in the mountain v a l l e y , a high groundwater veloc i ty
is e x p e c t e d . N o t e that th i s ve loc i ty is in a p r e f e r e n t i a l f l o w zone and doe s not represent the average
l inear ve lo c i ty for the entire aqu i f e r as determined by conventional me thod s such as p u m p i n g test s .
T e s t s were also conducted near the base of the lower well screen. Accord ing to the site g e o l o g i s t ,
the base of the lower screen is c o m p l e t e d in the bedrock shale. F l o w measurements at 51 and 52 ft.
B T O S C showed a large number of p a r t i c l e s consistent with a f ine-grain shale f o r m a t i o n (Figure 2
and 3). F l o w in these zones was swirling with low ve lo c i t i e s ind i ca t ing that no s i g n i f i c a n t
groundwater f l o w was occurring in the shale.
Measurements were also p e r f o rmed in the vertical Oro mine s h a f t at d e p t h s a d j a c e n t to a horizontal
mine drift suspected of conduct ing groundwater f l o w to surface discharge p o i n t s near the valley
stream. The reference point for the d e p t h measurements was the top of the concrete pad covering
the mine s h a f t . T h r e e zones were measured in the vertical mine s h a f t . The f i r s t two zones at d e p t h s
of 345 and 348 ft. showed swirling f l o w sugges t ing no hydraulic connection with the horizontal
mine sha f t ( F i g u r e 4 and 5). In the third zones te s ted at a d e p t h of 340 ft., however, direc t ional
f l o w was observed ( F i g u r e 6). Ther e was a s i g n i f i c a n t amount of variabi l i ty in the f l o w
measurements at th i s d e p t h . T h i s is not surpri s ing cons ider ing that f l o w is not c o n t r o l l e d by
conventional well bore condi t ions . The mine s h a f t r epre s ent s open channel f l o w that can move in a
general d i r e c t i o n but show s i g n i f i c a n t variations in f l o w . As i l l u s t r a t e d in the attached f i g u r e , f l o w
at a d e p t h of 340 ft. showed a general wes ter ly direction. F l o w direc t ions showed a variation that
ranged between southwest to northwest but the f l o w direc t ion averaged nearly due west. As noted
in the previous section of this l e t t e r repor t , several hours of data are needed to ver i fy the f l o w
direc t ion. W i t h time, the variation in f l o w may decrease. However, the f l o w d irec t ion appears to
be re l iab l e even for the l imi ted amount of time the measurements were conduc t ed . F l o w velocity
without any correction f a c t o r is 150 ft/d.
S U M M A R Y
A l t h o u g h the p u r p o s e of thi s p r o j e c t was to demonstrate the c o l l o i d a l borescope under l imi t ed time
condi t ions , several zones tes ted appear to yield re l iab le f l o w measurements. We recommend that
a d d i t i o n a l measurements be p e r f o rmed for the recommended time interval in order to confirm the
f l o w measurements.



If you have any comments or questions regarding the resul t s of the c o l l o i d a l borescope
demonstrat ion, p l e a s e f e e l f r e e to contact me at (970) 248-6211. T h a n k you again for the
o p p o r t u n i t y to demonstrate the c a p a b i l i t i e s of the c o l l o i d a l borescope.

Sincere ly.

Peter M. Kearl
P r e s i d e n t — A q u a v i s i o n , Inc .
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oro s h a f t
Date: Jim 09,1998 - D e p t h 348.00

360
* Direct ion * V e l o c i t y * Markers

1400

0 -
16:30:01 16:36:11 16:47:35 16:54:07

T i m e (935 Data P o i n t s 16:30:01 - 17:01:58)

I
17:01:45

F i g u r e 5 c on t inued
Avg. Dir: 161.71 - A v g . V c l : 135.05
C : \ A q u a V I S I O N \ c o l o g \ o r o s h a f t 3 . a q v
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Date: Jun 09,1998 - D e p t h 340.00

* Direc t i on * V e l o c i t y * Markers

0
17:27:14 17:36:01 17:43:09

T i m e (1122 Data P o i n t s 17:27:14 - 17:58:31)
17:50:45

Avg. Dir: 282.47 - A v g . V c l : 551.51
C : \ A q u a V I S I O N \ c o I o g \ o r o s h a f t 5 . a q v

F i g u r e 6



P M C O L O G R E M O T E 3 0 3 5 2 6 9 4 2 9 P . 0 1

COLOGI N C .

Mr, Arthur Morriscy, R.P.G, September 1 ,1998American Geological Services
Lakcwcxxl, Colorado

RE: Discussion of HvdroPhvs i ca l Logging Results. Pro S h a f t . French G u l c h , Colorado
Via Facsimile 303.9862898 2 pages

Dear Mr. Morrissey,
On June 10 and 11,1998, COLOG, Inc. per formed HydroPhys i ca l™ Logging (HpL™) in the OroShaft at the above referenced site. The objective of our study was to evaluate the ambient f l o wpresent in the shaf t during high f l o w conditions. HpL™ was performed in conjunction with otherf l o w measurements, which included die Heat Puisc f l owmctcr and a demonstration of the co l l o ida lborcscopc. The data for the Heat Puisc survey and a brief report describing the results of theco l l o ida l borcscopc were previously delivered under separate cover.
To characterize the ambient f l o w in the Oro shaf t using the HpL™ technique, a s lug of lowconductivity water (low f l u id electrical conductivi ty) was injected at a given depth. The volume ofrirh rlnf l wir i n r t m r i m w l v SIYI j\i1?nnr Thti Inur FFr witrr nrrrl w»r fmm Ihr n r f l r . h y sirraniwhich d i sp layed a FEC of-90 uS/cm. T h i s presents a s ignificant contrast to the native water in the
• f c . f i I . ' . U .. M. .. ..... J .• f r n n •. 4 f t n n |iP.U.. TV. -r^«nnnii ,.n»<l<n n i m i l n B t n thnt r f o n n r f h r t f fby Patten and Bcnnci, 1962*. Prior to p e r f o rming the f i e l d work, the undcndgitol uui (dueled"forward modeling" of the proposed scenario using code BORE (Tsang and Hale, 1990)2 toevaluate the appropriateness of the test methodology. An equivalent well diameter of 5 fee t wasused and the result of the forward modeling indicated that the proposed methodology wasappropriate. .
The f i e l d methodology can be summarized as f o l l ows: 1) using a p u m p rig, a 2" diameter standpipe was lowered to Use d ep th at which the ambient f l o w was to be assessed; 2} approximate ly 800gallons of stream water was injected at this depth from a truck mounted storage lank; 3) duringinjection, the HpL™ tool (measuring FEC and temperature) pro f i l ed the interval over which theinjection was occurring; 4) at the completion of the injection, continuous FEC and temperaturelogging was conducted, and 5) at the completion of logging, the injection line was raised to the nextdepth and these steps performed again.

1 United Sta t e s Geological Survey W a t e r - S u p p l y Paper 1544-C.1 Tsang, C.F., F.V. Ilale, and P. I l u f s c h m i c d , "Validat ion of a Method for Analyzing Borehole FluidConducuv j ly Logs to Determine Fracture Inflow Parameters," pp/95-98 in Earth Sciences Division
Annual Report 1989, LBL 27900, UC-403, Lawrence Berkeley laboratory, Universi ty of C a l i f o r n i a ,Berkeley, CA June 1990.

- 17301 W. C o l f u x . S u i t e 265 • Golden. CO 80401 • (303) 279-0171 • 1-800 753 0855 • FAX 1303) 279-127:.?0



Mr. Arthur Morriscy, R.P.G, September 1,1998
American Geological Services_____________ ___________________
A total of f our dep th s were evaluated. The results of this test for the interval from 450 to 550 arepresented in attached Figure I. These data suggest that very little change in ihc FEC p r o f i l e wasa f f e c i c d by ihc injcc l ion of Uic stream water. In fac t , a s l ight increase in FEC was observed whencompared to the ambient FEC/T log taken prior to injection line installaiion. Tliis is in starkcontrast 10 general common sense, previous experience and the results predicted by ihc forwardmodeling. COLOG does nut have a s u f f i c i e n t understanding of the gcocrtcmical rclaticas which
may be ex i s t ing in the sha f t to fully exp la in these observations. Possible causes for these
observations may include, but are not l imi t ed to, the fo l l owing:
1) Instantaneous dissolution of pr e c ip iUinl s present. COLOG's expertise is not in this area ofs tudy and recommends a qua l i f i ed gcochcmist consider this further.

2) Ex tr eme ly high vertical f l o w rates. This is can not considered realistic a f t e r reviewing of thevideo log and heat p u l s e f l o w m c t c r results.
3) Oihcr, as of yet unknown, geochemkal reactions. Again, a q u a l i f i e d gcochcmist would berequired to render such an opinion.

The undersigned has performed H p L ™ in hundreds of wells and has never observed a similaroccurrence. Tf I can be of any fur ther assistance in explaining these observations, please contactme.

Regards.COLOG, Inc. ./.

W i l l i a m H! Pcdler
Vice President - Hydrophysic s
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A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3 "
M S R W - 3

O r o S h a f t 1 1 6 '
Oro Shaft 11 6'

O r o S h a f t t o p p o o l (90 1 )

I

6 / 8 / 9 8 14:45
6 / 8 / 9 8 1 4 : 4 5

6 / 1 0 / 9 6 1 5 : 3 5
7 / 2 2 / 9 6 18:42
1 / 2 1 / 9 7 1 5 : 3 0

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0:00

O r o S h a f t t o p poo l ( 9 0 ' ) 6 / 8 / 9 8 0:00
O r o S h a f t t o p pool ( E P A )

O r o S h a f t t o p poo l ( N A W Q A )
Oro Shaf t 186 '
Oro Shaf t 186 '
Oro Shaft 245'
Oro Shaf t 245'
O r o ' S h a f t 288'
Oro Shaf t 288'
Oro Shaft 348' ~"~
Oro Shaft 4441

Oro Shaft 570'
Dl Blank*

nd 1 - not d e t e r m i n e d
-(le s s t h a n d e t e c t i o n l i m i t )

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 1 5 : 0 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 1 4 : 1 5 "

comments
.... . . . .

min. air b u b b l e s

co l or
c l ear w / F e p p t .
c l ear w / F e p p t .

..... ... _-._. . . ... ........ i ... ... . ......_._._ ... ._
imin. air b u b b l e s

min. air bubble s
abund. a ir b u b b l e s
abund. a ir b u b b l e s

6 / 8 / 9 8 0:00 j
1 / 2 1 / 9 7 13:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 : 0 5

.. ...__..

abund. a ir b u b b l e s
abund. a ir b u b b l e s
abund . a ir b u b b l e s
abund. air bubb l e s

clear w / F e p p t .
c l ear w / F e p p t .

c l ear w / F e p p t .
clear w / F e p p t .
clear w / F e p p t .

c l ear

•- --— ----- ----- ----- -
T e m p e r a t u r e

t u r b i d i t y ( ° C )
s l i g h t 11.7
s l i g h t 11.7

! 10.3
I 9.2
| 4.9

8.9
8.9

s l i g h t [" 15.7
" " 6.2

s l i g h t ; 11.8
4.7

i
4.1

" s l i g h t I ___ 8.9
s l i g h t ! 13.8
s l i g h t | 15.4
none ! nd

i
i

i n - s i t u
COLOG

W Q L
T e m p e r a t u r e

( ° C )
nd
nd
nd
nd ^

L a b ,
C o n d u c t i v i t y

@25C
(u m h o s / c m )

2780
2760
2680

7.3 | nd
7.5
6.0
6.5
nd
nd

"8.9
"8.9
9.0
8.9

" 8 . 8
8.8
8.7

"" T.T
9.6
nd

2083
2280" ncj "
2230

nd
nd

2310
2420
2930

32

* Dl W a t e r purcha s ed f r o m Wild Oats M a r k e t in 5 g a l l o n c on ta iner s a p p e a r s to be c o n t a m i n a t e d !

Page 1



A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

O r o S h a f t 1 1 6 '
O r o S h a f t 1 1 6 '

O r o S h a f t t o p poo l ( 9 0 ' )
O r o S h a f t t o p poo l ( 9 0 ' )

O r o S h a f t t o p poo l ( E P A )
O r o S h a f t t o p pool ( N A W Q A )

Oro Shaf t 186 '
Oro Shaf t 186 '

"" "Oro Shaft 245'
Oro Shaft 245'
Oro Shaft 288'
Oro Shaft 288'
Oro Shaft 348'

I

6 / 8 / 9 8 1 4 : 4 5
6 / 8 / 9 8 14:45

6 / 1 0 / 9 6 15:35
7 / 2 2 / 9 6 18:42
1 / 2 1 / 9 7 15:30

6 / 8 / 9 8 0:00
1/217970:00
6 / 8 / 9 8 0:00

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 15:00
6 / 9 / 9 8 11 :05~

i / 2 1 / 9 7 T 4 : 1 5
6 / 8 / 9 8 6:00

1 / 2 1 / 9 7 13:45"
6 / 8 / 9 8 14:45

Oro Shaf t 444' 6 / 8 / 9 8 1 4 : 4 5
Oro Shaft 570' j " 6 / 8 / 9 8 14:45 ~"

Dl Blank*
nd - not d e t e r m i n e d
- ( l e s s than d e t e c t i o n l i m i t )
* Dl W a t e r purchas ed f r o m Wi

6 / 9 / 9 8 1 1 : 0 5

' . . -".- — — . _ Jd Oats M a r k e t in 5

F i e l d ,
C o n d u c t i v i t y

( u s / c m )
2300
2300

i n - s i t u
C O L O G

W Q L
C o n d u c t i v i t y

( u s / c m )
nd
nd
nd

2110
2420

nd
2590
2440
1840

1907
1907
219"0
2700
2150

" 2750
2860
1830
2180
2780

nd

1900
nd
nd

2800
3460
2830
3700
2890
3820
2950
3040
3130

nd
.. ...._.. . .

i — -

p H
( l a b )
5.1
5

nd

!

I.... i
j

i in- s i tu
pH I COLOG

( f i e l d ) ' W Q L p H
5.85 nd
5.85 : nd
5.71 : nd
5.5 "! nd

5.71 6.0
! 6.2

4.2
4.8
nd
4.7
nd
nd
5

5.3
5.8
4.5

|

6.2
6.0

5.51 i nd
5.51 ; nd
5.8 ; 6.7

6.26 ! 6.9
5.69 ! 6.7
6.28 ! 6.8i 6-7
6.28 ! 6.9
5.87 '• 6.7
5.65 ! 6.7
5.9 ; 6.7
nd i

in- s i tu
COLOG
WQL Eh

( v o l t s )
nd
nd
nd
nd

H a r d n e s s
as C a C O S

( m g / L )
1415
1416
1540
1475

0.16 1080
0.14
0.22
0.19

nd 1085
nd j 1120

0.16
0.07
0.08
0.06
0.07
0.06

1209
1374
1 1 1 1
1382
1456

0.07 1114
0.03 1150
0.05 1638

-1

Res idue ,
F i l t e r a b l e

( I D S )
@180C

( m g / L )
3200
3190

nd

c a l c u l a t e d
I D S

( m g / L )
2889
2865
3355

nd 2919
nd

nd
2530
2570

nd
2530

nd
nd

2760
2710
3440

10

2304

2416
2184
2276
2542
2322
2589
2609
2476
2414
3097

22

i

Page 2



A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

_ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ !

s a m p l e
™ # 3 M j n e#3 M i n e d u p l i c a t e

M S R W - 3
M S R W - 3

• • • - - • j. ... .. . .. .._ i

6 / 8 / 9 8 1 4 : 4 5

I D S ( r a t i o
measured/
c a l c u l a t e d )

1.11
6 / 8 / 9 8 1 4 : 4 5 1.11

6 / 1 0 / 9 6 15:35 1 nd
7 / 2 2 / 9 6 18:42

Oro Shaf t 116' j 1 / 2 1 / 9 7 15:30
O r o S h a f t 1 1 6 '

Oro Shaf t t op pool (90 1 )
Oro Shaf t t op pool (90 1 )

nd
nd

6 / 8 / 9 8 0:00 !
1 / 2 1 / 9 7 0:00 |
6 / 8 / 9 8 0:00

Oro Shaf t t op poo l (EPA) 6/1 1/96 17:30
Oro Shaf t t op poo l (NAWQA) ._ 6/1 1 / 9 6 17:30

O r o S h a f t 1 8 6 ' 6 / 9 / 9 8 1 1 : 0 5
O r o S h a f t 1 8 6 ' 1 / 2 1 / 9 7 1 5 : 0 0

' " " " " " O r o S h a f t 2 4 5 ' 6 / 9 / 9 8 1 1 : 0 5
O r o S h a f t 2 4 5 ' 1 / 2 1 / 9 7 1 4 : 1 5
Oro Shaft 288' 6 / 8 / 9 8 0:00
Oro Shaft 288'
Oro Shaft 348'
Oro Shaft 444'
Oro Shaf t 570 '

Dl Blank*

1 / 2 1 / 9 7 13:45
6 / 8 / 9 8 1 4 : 4 5
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 : 0 5

nd - not d e t e r m i n e d
- ( l e s s t h a n d e t e c t i o n l i m i t )
* Dl W a t e r pur cha s ed f r o m Wild Oats Marke t in 5

nd
1.16
1.13

nd
109

nd
nd

i.11

Residue ,
N o n -

F i l t e r a b l e
( T S S )

@103-5C
600
400
46
61
14

12
nd
46
124
48
132
155
46

i j i.-.•: : -r — h —
Bicarbonat e Carbona t e
as C a C O S as CaCO3

( m g / L ) ( m g / L )
45 -2
78 -2
nd nd
nd nd
nd nd

" i " "~
|

H y d r o x i d e L a b , T o t a l
as C a C O S i Alkalinity

( m g / L ) ( m g / L )
-2 45__.__ ^
nd 8.65

L nd 21.6
nd 20

F i e l d ,
T o t a l

A l k a l i n i t y ,
m e t h y l
orange
( m g / L )

70
70
nd
nd
nd

nd nd nd 15.6
nd nd ] nd nd
3 -2 -2 3

nd nd nd 40
^2 -2 -- -_2 -2
nd nd
nd nd74 -2

1.12 50 | 16 -2
1.11 32 j 78 I -2
0.45 -5 -2 -2

i!

nd 40
nd 30
-2 74
-2 16
-2 78
-2 -2

. .

j

nd
nd
45

""nd"
55
nd
nd
85
65

145
nd

C a r b o n ,
t o t a l

organic
( T O G )
( m g / L )

2
2

1.7
1.6
nd

1.9
1.4
2

nd
I ' 2 ' -nd

nd
9
^2
r\

13

P a g e S



A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

Sum of
A n i o n s

6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45

6 / 1 0 / 9 6 15:35
7 / 2 2 / 9 6 18:42

Oro S h a f t 1 16' ! 1 / 2 1 / 9 7 15:30
Oro Shaf t 116 '

O r o S h a f t t o p pool ( 9 0 ' )
O r o S h a f t t o p pool ( 9 0 ' )

42.31
42.33
49.85
41.69
33.35

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0:00
6 / 8 / 9 8 0:00

Oro Shaf t t op pool (EPA) 6/1 1/96 17:30
O r o S h a f t t o p pool ( N A W Q A J I

Oro S h a f t 186'
Oro Shaf t 186'
Oro Shaft 245'
Oro Shaft 245'
Oro Shaft 288'
O r o S h a f t 2 8 8 ' ' " "
Oro Shaft 348'
Oro Shaft 444'
Oro S h a f t 570'

Dl Blank*
nd - not d e t e rmined
-(l e s s than d e t e c t i o n l i m i t )

6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 15:00
6 / 9 / 9 8 1 1 :05

1 / 2 1 / 9 7 14:15

36.93
31.56
31.41
36.59
33.45
36.92

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 1 3 : 4 5 36.39""
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 :05

36.82
35.03
45.48

0.4

* Dl Water purchased f r o m Wild Oats Marke t in 5

Sum of
C a t i o n s
41.91
41.4
46.3
44.3
33.59

31.41
32.14
36.62
38.97
33.96
40.06

™4i.98~"
34.67
35.1

46.16
0.1

C a t i o n -
A n i o n

Balance %
-0.5

I"—— 1— ^
-3.7

3
1 0.3

C l ,
C h l o r i d e

( m g / L )
1
1

4.12
1.96
6.95

-8.1
0.9
7.7 i
3.1
0.8
4.1

" 7T
-3

0.1
0.7

2.71
2.3
2

j I
: |~
i

S O 4 , S ' , S u l f i d e
S u l f a t e j a s S
( m g / L ) I ( m g / L )
1970 0.07
1940 : 0.09
2360 nd ^
1960 nd
1560 i nd __,

Lab, SO 3S u l f i t e
( m g / L )

2
-2

L nd
nd
nd

i
i

1740 "1 nd
1500 i nd

nd
nd

1490 i -0.02 j -2
3.3 1700 | nd
2 1590 | -0.02

-2 1720 j nd
..._ __ _...3.3

2
2
1

-1

I

1700" i ~"n4"—
1680 -0.02
1650 J -0.02
2090 ; -0.02

20 i -0.02

nd
-2
nd
nd ""~
-2
-2
-2
-2

II
!
i

F i e l d ,
S0 3 ,

S u l f i t e
( m g / L )
-0.64
-0.64

nd
nd
nd

N H 3 ,
N i t r o g e n ,
ammonia

( m g / L )
0.6
0.8

0.12
0.17

nd

i
"nd~nd
-0.64

nd 4-0.64
nd

-0.64
-0.64
-0.64

nd

0.14
nd

0.53
nd

0.41
nd

.... ...... ....
0.47
0.44
0.54
2.3

i
|
Ii

' i

Page 4



A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3

6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45

6 / 1 0 / 9 6 1 5 : 3 5
M S R W - 3 I 7 / 2 2 / 9 6 18:42

Oro Shaft 1 16' \ 1 / 2 1 / 9 7 15:30
O r o S h a f t 1 1 6 '

O r o S h a f t t o p pool ( 9 0 ' )
O r o S h a f t t o p pool ( 9 0 ' )

O r o S h a f t t o p pool ( E P A )
O r o S h a f t t o p pool ( N A W Q A )

Oro Shaft 186'
Oro Shaf t 186'
Oro Shaft 245'
Oro Shaft 245'
Oro Shaft 288'
Oro Shaft 288'
Oro Shaft 348'
Oro Shaft 444'
Oro Shaft 570'

Dl Blank*
nd - not d e t ermined
-(le s s than d e t e c t i on l i m i t )

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0 : 0 0
6 / 8 / 9 8 0:00

6 / 1 1 / 9 6 17:30
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 15:00
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 1 4 : 1 5
6 / 8 / 9 8 0:00

1 / 2 1 / 9 7 13:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 : 0 5

* Dl Water purchased f r o m Wild Oats Marke t in 5

i

N 0 3 ,
Nitr i t e a s

N , ( m g / L )
-0.01

N 0 2 ,
Nitrate as

N ( m g / L )
0.13

-0.01 0.06
nd nd
nd
nd

nd
nd

ii
Ind | nd

nd
-0.01

nd
-0.01

nd
nd

-0.01
-0.01
-0.01
-0.01

nd
0.06

nd
0.05

nd
nd

0.09
0.16
0.07 j
0.07

II

Ca,
C a l c i u m ,
d i s s o l v e d

( m g / L )
367
369
393
376
273

280.5
300
316
354
289
357
382
291
299
435
-0.2

i
1
1
1

M g , N a ,
M a g n e s i u m , S o d i u m ,

d i s s o l v e d d i s s o l v e d
( m g / L ) ( m g / L )

M i n e Pool C h e m i s t r y

K ,
P o t a s s i u m ,
d i s s o l v e d

( m g / L )
121 13.8 3
120 13.6 3

135.6 13.07 5.7
130.1 12.81 2.4
96.6 11.4 1.81

93.37 9.67
90 10

102 11.6
119 : 15.1

r~
A g , S i l v e r ,
d i s s o l v e d

( m g / L )
-0.0005
-0.0005
-0.0002
-0.0002

nd

4.7
3.7
2.8

3.36
94.6 12.2 3.1
119 19 2.15
125 14.2 3.07
94 11.8
99 11.1

134 14.9
-0.2 -0.3

i
| i

3
2.8
3.4

-0.3

-0.0002
-0.001

-0.0002

A g , S i l v e r ,
t o t a l

recoverable
( m g / L )
0.005

0.0049
-0.0002
-0.0002

nd

0.0006
-0.001

-6.0005
nd nd

-0.0002 -0.0005
nd j_ nd
nd nd

-0.0005 j_ -0.0005
-0.0005 -0.0005

u -0.0005 _, -0.0005
-0.0002 -0.0002

__...._T_._... , .._ ..__.__._ n

P a g e 5



A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

O r o S h a f t 1 1 6 '
O r o S h a f t 1 1 6 '

Oro Shaf t t op pool (90 1 )
O r o S h a f t t o p pool ( 9 0 ' )

O r o S h a f t t o p pool ( E P A )
O r o S h a f t t o p pool ( N A W Q A )

Oro Shaft 186'
Oro Shaft 186'
Oro Shaft 245' |
Oro Shaft 245' _j
O~ro Shaft 288' \
Oro Shaft 288' t
Oro Shaft 348' I
Oro Shaft 444' '
Oro Shaft 570'

Dl Blank* i.._. .._.. .._ ... _..._.. _...(i
nd - not d e t e rmined i
-(l e s s than d e t e c t i o n l imi t) j
* Dl W a t e r purchased f r o m Wil

6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45

6 / 1 0 / 9 6 15:35
7/22/96 18:42
1 / 2 1 / 9 7 15:30

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0:00
6 / 8 / 9 8 0:00

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 1 5 : 0 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 14:15
6 / 8 / 9 8 0:00

1 / 2 1 / 9 7 1 3 : 4 5
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 : 0 5

d Oats Marke t in 5

A L ,
A l u m i n u m ,
d i s s o l v e d

( m g / L )
0.16
0.17
1.351
i.05

0.884

~̂ 0.428
0.48
0.85
-0.1
0.8
-0.1
-0.1
0.83

. _ _ ° - ? 1 . .0.1 ,
-0.03

i
I

A l ,A l u m i n u m ,
to ta l

recoverable
( m g / L )

15.3
15
2.5

4.063
1.81

0.629
0.57
1.02

0.447
0.9
1.08
6.02
0.97
0.83
0.1

-0.03

A s , A s , A r s e n i c ,
A r s e n i c , t o ta l

d i s s o l v e d recoverable
( m g / L ) ( m g / L )
-0.005 0.063
0.006 0.067
0.013 0.0162
0.0047 0.0108
-0.005 -0.005

0.0063 0.0076
0.006 0.005
0.014 0.011
-0.005 -0.005
0.011 0.011
-0.005 0.011
-0.005 0.0099
0.008 0.01
0.009 0.011
0.012 0.014
-0.002 -0.002

C d ,
C d , C a d m i u m ,

C a d m i u m , t o t a l
d i s s o l v e d recoverable

( m g / L ) ( m g / L )
0.064 0.166
0.062 0.153
0.657 0.651
0.589 0.597
0.387 0.384

0.271 0.278
0.25 nd

0.226 0.265
0.185 0.176
0.294 0.232
0.178 0.183
0.184 0.2
0.268 0.249
0.234 0.205
0.009 0.016
-0.003 -0.003

I

Co,
C o b a l t ,

d i s s o l v e d
( m g / L )

nd
nd
nd
nd
nd

nd
0.08

nd
nd
nd
nd
nd n

nd
nd
nd

- — - — — — - - -

Co,
C o b a l t ,

to ta l
( m g / L )

nd
nd
nd
nd
nd

nd
0.14

nd
nd
nd
nd
nd
nd
ndnd
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A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

O r o S h a f t 1 1 6 '
O r o S h a f t 1 1 6 '

O r o S h a f t t o p pool ( 9 0 ' )
Oro Shaf t top pool (90 1 )

Oro Shaft top pool (EPA)
O r o S h a f t t o p pool ( N A W Q A )

Oro Shaft 186'
Oro Shaft 186'
Oro Shaft 245'
Oro Shaft 245'
Oro Shaft 288'
Oro Shaft 288'
Oro Shaft 348'
Oro Shaft 444'
Oro Shaft 570'

Dl Blank*
nd - not d e t e rmined
-(le s s than d e t e c t i o n l i m i t )

-_ -_. _.
Or,

C h r o m i u m ,
d i s s o l v e d

( m g / L )
6 / 8 / 9 8 14:45 -0.002
6 / 8 / 9 8 14:45 -0.002

6 / 1 0 / 9 6 15:35 -~6.004
7 / 2 2 / 9 6 18:42
1 / 2 1 / 9 7 15:30

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0:00
6 / 8 / 9 8 0:00

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 15:00

-0.004
nd

-0.004
6.002

-0.0004
nd

6 / 9 / 9 8 1 1 : 0 5 -0.0004
1 / 2 1 / 9 7 14:15 nd

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 13:45 nd
6 / 8 / 9 8 14:45 I -0.002
6 / 8 / 9 8 14:45 -0.002
6 / 8 / 9 8 14:45 1 -0.002
6 / 9 / 9 8 1 1 : 0 5 -0.0004

* Dl W a t e r purchased f r o m Wild Oats Market in 5

:i..... ——— j..-._ . . .... . ... —
Cr,

C h r o m i u m , Cu,
t o ta l C o p p e r ,

recoverable d i s s o l v e d
( m g / L ) ( m g / L )
0.003 0.037
0.003 0.038
-0.004 0.219
-0.004 0.1837

nd 0.0477

-0.004 0.0172
nd 0.041

0.001 0.1
nd -0.01

-0.001 0.133
nd -0.01
nd -0.01

-0.001 0.091
-0.001 0.084
0.007 | 0.035

0.0006 ! -0.002
!

I

C u , C o p p e r , Lab, F e + 2

t o ta l I r o n ,
recoverable F e r r o u s

( m g / L ) ( m g / L )
0.474 145
0.499 nd

0.2609 nd
0.2071 nd
0.0651 nd

0.03~7 nd

F i e l d , F e + 2

I r o n ,
F e r r o u s

( m g / L )
165
nd
nd

F e + 3 , I r o n ,
F e r r i c

( m g / L )
-2
nd
nd

nd nd
nd i nd

nd

F e , I r o n ,
d i s s o l v e d

( m g / L )
131
132

172.567
163.59

118

nd
nd nd nd [~ nd

0.13 125
-0.01 nd
0.108 123

130
nd

140
-0.01 nd ^ nd!

0.0154 nd
0.112 101
0.088 116

0.04 142
-6.002 nd

nd
140
130
180

| '

9
nd

-0.8
nd
nd
21
7

-2
nd

.. ——— ..........

84.3714
85
134
110
118
117
119
122
123
142

0.02
.... ........ ...

__.„. ... - - { ...... - . ... .-,— .... - . . . . . . . . „. .-. . -- . ............ ........ ...
i i i
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A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

Oro Shaft 11 6'
O r o S h a f t 1 1 6 '

O r o S h a f t t o p pool ( 9 0 ' )
O r o S h a f t t o p poo l ( 9 0 ' )

O r o S h a f t t o p pool ( E P A )
O r o S h a f t t o p pool ( N A W Q A )

Oro Shaft 186'
Oro Shaft 186'
Oro Shaft 245'
Oro Shaft 245'
Oro "Shaft 288'
Oro Shaft 288'
Oro Shaft 348'
Oro Shaft 444'
Oro Shaft 570'

Dl Blank*
nd - not d e t e rmined
-(le s s than d e t e c t i o n l i m i t )
* Dl W a t e r purchased f r o m Wi

6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45

6 / 1 0 / 9 6 15:35
7 / 2 2 / 9 6 18:42
1 / 2 1 / 9 7 15:30

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0:00
6 / 8 / 9 8 0:00

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 15:00
6 / 9 / 9 8 1 1 :05

1 / 2 1 / 9 7 1 4 : 1 5
6 / 8 / 9 8 0:00

1 / 2 1 / 9 7 1 3 : 4 5
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 : 0 5

d Oats Market in 5

— — — — —
F e , I r o n ,

t o t a l
recoverable

( m g / L )
173
170"""

175.133
175.68

125

90.1876
nd

110
137
119 1
142
153
114
121
143 I
0.03

M n ,
M a n g a n e s e ,

d i s s o l v e d
( m g / L )
44.2
44.2

50.7115
50.1924

36.5

34.2036
32

37.7
39.1
36.2
41.4
44.4
36.5
37.5
43.3

-0.005

;

M n , M o ,
M a n g a n e s e , M o l y b d e n u m ,

t o t a l to ta l
recoverable recoverable

( m g / L ) ( m g / L )
42.8 0.002
43 0.002

50.0295 nd
49.1798 nd

36.7 nd ~~>

36.1111 nd
35 nd

33.4 -0.001
36.9 nd
35.6 -0.001
40.5 i nd

I
43.2 ; nd
34.5 -0.001
36.4 ; -0.001
40.8 j -0.001

0.006 i -0.0004
i

....... ............... . _.. .);

N i , N i c k e l ,
N i , N i c k e l , t o ta l
d i s s o l v e d recoverable

( m g / L ) ( m g / L )
, 6.13 0.13

0.12 0.13
0.135 0.1412

0.1185 0.1129
0.127 0.123

0.1072 0.1182
0.11 nd
0.11 0.11

0.121 0.115
0.11 0.11

0.127 0.147
0.125 0.155
0.11 6.11
0.11 0.12
0.15 0.15
-0.01 -0.01

Pb, L e a d ,
d i s s o l v e d

( m g / L )
0.26
0.24

0.3733
0.32722

0.25

0.2623
0.4
0.2

-0.006
0.28

-0.006
-0.006
0.26
0.2

-0.04
-0.04

P a g e 8



A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e r 6 / 8 / 9 8 1 4 : 4 5

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

O r o S h a f t 1 1 6 '

6 / 8 / 9 8 14:45
6 / 1 0 / 9 6 15:35
7 / 2 2 / 9 6 18:42
1 / 2 1 / 9 7 15:30

O r o S h a f t 1 1 6 ' 6 /8 /980:00
O r o S h a f t t o p pool ( 9 0 ' ) | 1 / 2 1 / 9 7 0:00

Pb, Lead,
t o t a l

recoverable
( m g / L )

4.6
4.7

0.5772
0.72759

0.47

O r o S h a f t t o p pool ( 9 0 ' ) 6 / 8 / 9 8 0:00
O r o S h a f t t o p pool ( E P A )

O r o S h a f t t o p pool ( N A W Q A )
Oro Shaft 186'
Oro Shaft 186'
Oro Shaft 245'
Oro Shaft 245'
Oro Shaft 288'

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 :05

1 / 2 1 / 9 7 15:00
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 14:15
6 / 8 / 9 8 0:00

Oro Shaf t 288' 1 / 2 1 / 9 7 1 3 : 4 5
Oro Shaft 348' 6 / 8 / 9 8 14:45
Oro Shaft 444'
Oro S h a f t 570'

Dl Blank*
nd - not d e t ermined
-(le s s than d e t e c t i on l i m i t )

6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45
6 / 9 / 9 8 1 1 : 0 5

0.4533
ndr 0.34

0.18
0.28
0.24
0.21

0.3 I
0.24
-0.08
-0.04

j

* Dl W a t e r purchased f r o m Wild Oats Market in 5

S b ,
A n t i m o n y ,

to tal
recoverable

( m g / L )

I

S e ,
S e l e n i u m ,

t o t a l
recoverable

( m g / L )
0.004 | -0.001
0.004

nd
nd
nd

nd
0.002
-0.001

nd
-0.001

-0.001
nd

- -
U, Uranium,

to ta l
recoverable

( m g / L )
0.0084
0.0086

V ,
V a n a d i u m ,

t o ta l Z n , Z i n c ,
recoverable d i s s o l v e d

( m g / L ) ( m g / L )
0.005 196
0.006 195

nd nd 213.21
nd j nd
nd | nd

nd
-0.001
-0.001

nd
-0.001

nd nd- - r ~ ~~nd nd
-0.001 i -0.001
-0.001 -0.001-0.001 | -0.001

-0.0004 -0.001"" " T" " "
. j . _ _ _ __......_ .

|

nd 205.7
nd 187

I ;nd | nd ; 156.71
-0.001
0.0013

nd
0.0013

nd
nd

0.0014

nd 160
-0.001 177

nd ; 174
-0.001 : 171

nd ': 190
nd i 203

-0.001 ! 172
6.0013 I -6.001 : 172
0.0016 -0.001 i 148
-0.0002 ! -0.0004 '< 0.04

I ;

i

Zn, Zinc ,
to ta l

recoverable
( m g / L )

T r i t i u m ,
T o t a l

( P C I / L )
197 I 59
194 [ nd

216.77 ! nd
213.8 nd

186 nd
i
!

166.91 nd
230
159
170
162
177
191
159
160

84
66
nd
nd
nd
nd
nd
73

137 nd
0.04 nd

• iiI
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A p p e n d i x 7-5
M i n e Pool C h e m i s t r y

s a m p l e
#3 M i n e

#3 M i n e d u p l i c a t e
M S R W - 3
M S R W - 3

O r o S h a f t 1 1 6 '
O r o S h a f t 1 1 6 '

Oro Shaft top pool (90 1)
O r o S h a f t t o p pool ( 9 0 ' )

O r o S h a f t t o p pool ( E P A )
O r o S h a f t t o p pool ( N A W Q A )

Oro Shaft 186'
Oro Shaft 186'
Oro Shaft 245'
Oro Shaft 245'
Oro Shaft 288'
Oro Shaft 288'

6 / 8 / 9 8 14:45
6 / 8 / 9 8 14:45

6 / 1 0 / 9 6 1 5 : 3 5
7 / 2 2 / 9 6 18:42
1 / 2 1 / 9 7 1 5 : 3 0

6 / 8 / 9 8 0:00
1 / 2 1 / 9 7 0:00
6 / 8 / 9 8 0:00

6 / 1 1 / 9 6 1 7 : 3 0
6 / 1 1 / 9 6 1 7 : 3 0
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 15:00
6 / 9 / 9 8 1 1 : 0 5

1 / 2 1 / 9 7 14:15
6 / 8 / 9 8 0:00

1 / 2 1 / 9 7 1 3 : 4 5
Oro S h a f t 348' I 6 / 8 / 9 8 1 4 : 4 5
Oro S h a f t 444' 6 / 8 / 9 8 1 4 : 4 5
Oro Shaft 570' 6 / 8 / 9 8 14:45

Dl Blank* 6 / 9 / 9 8 1 1 : 0 5
i

nd - not d e t e r m i n e d
-(les s than d e t e c t i o n l imi t) j
* Dl W a t e r purchased f r o m Wild Oats Market in 5

1

S t a b l e I s o t o p e s

T r i t i u m ,
T o t a l ( T U )

18
nd
ndndnd

Oxygen j H y d r o g e n
D e l 1 8 O | D e l D

( ° / o o ) : ( ° / o o )
-18.6 : -140
-18.8 i -141
-18.5 -143
-18.7 ! -135
-19.0 -143

I
nd
25
?0 __lnd
nd
nd

nd nd
nd nd

-18.6 -138
-19.2 -146
-18.4 -141
-19.4 -146

nd j -19.2 ; -146
nd
22
nd
nd

-18.6 '•• -143
-18.6 -139
-18.7 i -145

nd nd
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S u m m a r y

The p u r p o s e of this p r o j e c t was to q u a n t i f y the amount and t iming of water released
f r om the seasonal snowpack during spr ing melt in a 50 ha sub-catchment of the French Creek
watershed near Breckenridge, Colorado . It has been suggested that this sub-catchment is the
primary source of water entering the Wel l ing ton-Oro mine during snowmelt. T h i s report
pre sent s the re sul t s f r om two snow surveys at the site, weekly p r e c i p i t a t i o n monitoring on site,
da i ly p r e c i p i t a t i o n and melt data f r o m two local SNOTEL sites spanning the e levation range of
the catchment, soil water s torage, and da i ly stream discharge f r o m January through May, 1998
at the French Creek gage (USGS gage # 09046530).

Snow d e p t h and densi ty were measured on 22-23 March and 21 A p r i l along 10
transects which varied in both s l o p e and aspect and were representative of the major snowpack
regimes at the site. Snow water equivalence (SWE) within these snowpack regimes in late
March ranged from 3 to 25.8 cm (1.2 to 10.2 inches) of water, with lower amounts in wind-
scoured areas and higher amounts in protec t ed areas. Pre c ip i ta t i on f r o m 1 A p r i l through May
31 at the site was 6.4 cm (2.5 inches) y i e l d ing a total water input (SWE p l u s p r e c i p i t a t i o n ) of
9.4 to 32.2 cm (3.7 to 12.7 inches). A f t e r correcting for the area of each snowpack regime,
the average water input to the site was 25.9 cm (10.2 inches). The to tal volume of water at
the site was 128,203 m~~. Long-term winter p r e c i p i t a t i o n records f r o m the C o p p e r Mountain
and Summit Ranch SNOTEL sites indicate s the seasonal snowpack in this area was within
10% of average.

Snowmelt melt began at the most exposed locations (S and SW aspec t s) on
a p p r o x i m a t e l y 23 March, while melt at the highest and most pro t e c t ed part s of the site did not
begin until the last week in April, 1998. Between 23 March and 21 April SWE decreased at all
but the most protec ted areas of the site. The total water loss during this period was 24,500 m"3.
Throughout the melt period discharge in French Creek responded to melt events general ly
within a day.



Background on S n o w m e l t H y d r o l o g y in H i g h Elevat ion Cat chmen t s
The annual h y d r o l o g i c cycle in high e levation catchments is dominated by spr ing

snowmelt when 60% to 80% of annual p r e c i p i t a t i o n is released f r om the snowpack ( H e u e r et
al. in review, Baron and C a m p b e l l . 1997). In contrast to overland f l o w as the major route of
melt water to the stream recent research in high elevation catchments in C o l o r a d o indicate s
that the m a j o r i t y of this snowmelt enters the soil re sul t ing in an increase in the water table
which subsequently increases stream discharge (Boyer et al. 1997, Brooks et al. 1995,
W i l l i a m s et al. 1996). Chemical characterization of surface water during the snowmelt period
ind i ca t e s that t h i s i n f i l t r a t i o n and f l u s h i n g of soil water p o o l s is characteris t ic of a wide range
of s easonal ly snow-covered systems (Creed et al. 1996), and that groundwater and soil water
f rom the entire basin is f l u s h e d during the melt period (Hornberger et al. 1994, Boyer et al.
1997).

Snowmelt at 9500 - 10,000 ft in central C o l o r a d o t y p i c a l l y begins in early- to mid-Apri l
and gradua l ly proceeds to higher elevations with melt beginning at 11,500 - 12,000 ft in early
May ( C l i n e 1995, W i l l i a m s et al. 1996, Baron and C a m p b e l l 1997). W h i l e average air
t emperature is the best, basin-wide p r e d i c t o r of melt , exposed south and southwest s l o p e s
o f t e n experience e p i s o d i c melt events as early as March due to increased solar radiation (Elder
1 9 9 1 , C l i n e 1995). T h e s e melt events are r e f l e c t e d in the hydrographs f r o m French Creek
(USGS gauging s tation 09046530) in both 1996 and 1997 when discharge doubled
a p p r o x i m a t e l y one month b e f or e basin-wide melt began ( F i g u r e 1). Once melt begins, the
mixture of snow and water within the waning snowpack b u f f e r s the temperature at 0° C, and
any incoming energy s p e e d s melt. A s ign i f i can t f ra c t i on of annual snowfa l l occurs during the
March through May period, and the increased albedo of the new snow reduces the incoming
solar radiation absorbed by the snowpack and interrupts melt events for days to weeks ( C l i n e
1995). The cyclic nature of these melt events can be seen in the hydrograph from French Creek
in 1998 ( F i g u r e 2). T y p i c a l l y , when basin-wide average air temperatures are above freez ing
snowmelt begins regardles s of exposure to incoming solar radiation.

S a m p l i n g Design and M e t h o d o l o g yiSnow water equivalence was calculated for the site f r o m snow surveys on two dates;
the f i r s t on 23 March and the second on 21 April, 1998. The date for the f i r s t survey was



chosen to coincide with the ini t iat ion of the ep i s od i c spring melt events as po s s i b l e . The second
date was chosen to coincide with the in i t ia t i on of melt throughout the sub-catchment.
P r e c i p i t a t i o n input to the s i te was measured from shor t ly a f t e r the last snow survey through 31
May 1998. A d d i t i o n a l l y , the p o t e n t i a l for water storage in soil was ca l cu la t ed during the f i r s t
snow survey.

F o u r primary transect s , s eparated by a p p r o x i m a t e l y 75 m in elevation, were e s tab l i shed
roughly p a r a l l e l to e levat ion contours. T h e s e transects were de s ignat ed A through D, with A
the highest e levation and D the lowest. When a transect changed aspect it was given a new
de s igna t i on by a p p e n d i n g the original l e t t e r d e s igna t i on with an a p o s t r o p h e . For e x a m p l e
transect A began along a SW f a c i n g s l o p e , when the aspect changed to SE across the drainage
the d e s igna t i on for measurement was changed to A' ( F i g u r e 3). T h i s s a m p l i n g de s ign re sul ted
in data f r o m 10 areas of the basin with p o t e n t i a l l y d i f f e r e n t snowpack regimes.

A l o n g each transect , d e p t h measurements were made manually at a p p r o x i m a t e l y 20 m
intervals, and integrated snow dens i ty sample s were c o l l e c t e d every 5 0 - 6 0 meters using a
f e d e r a l sampler . A d d i t i o n a l d e p t h measurements were made 10 m to either side of the d en s i ty
sample s . Large u n c o n s o l i d a t e d snow crystals ("dep th hoar" or "sugar snow") dominated the
snowpack and intact f e d e r a l sampl e s could not be c o l l e c t ed at many sites. In these areas
addi t i ona l s ampl e s were c o l l e c t e d f r o m the snowpack and dens i ty was ca l cu la t ed as described
for snowpi t s below.

H i g h re solut ion snow dens i ty measurements were made at two locat ions , one in
coniferous fore s t and one at the boundary of coni f erous fore s t and aspen. Snow p i t s were dug
to the soil surface at each lo ca t i on and snow densi ty was measured in 10 cm intervals between
the surface of the snowpack and the soil-snow interface. Intact snow samples were col lec ted
using a 1L s tainle s s steel snow cutter and weighed to the nearest gram. The volume of water
within each sample was calculated by div id ing the weight of the sample by the weight of 1L of
water. S n o w den s i ty for the intact snowpack was calculated as the mean of the individual
measurements f rom the snowpit. Three integrated snow sample s immediate ly adjacent to these
p i t s were co l l e c t ed with the f edera l sampler for calibration of the f ed e ra l sampler to the
snowpit data./To determine how close the snowpack was to melt, snow temperature was measured
concurrent with density measurements using a dial stem thermometer calibrated to 0° C in a



snow/water mixture. A d d i t i o n a l temperature measurements were made at a p p r o x i m a t e l y 5
l o ca t i on s along each transect below the me l t - f r e ez e zone at a d e p t h of 20 cm. All phy s i ca l
measurements of the snowpack were per f ormed using standard peer reviewed methods ( E l d e r
et al. 1991, Brooks et al. 1995, W i l l i a m s et al. 1996)

During the f i r s t snow survey seven soil cores were c o l l e c t ed f r o m l o ca t i on s throughout
the site to determine the p o t e n t i a l for water storage in the soil. S o i l s were c o l l e c t e d using a
3.8 cm diameter soil corer and t ran s f e rr ed immedia t e ly to new p o l y e t h y l e n e bags. U p o n return
to the lab, s o i l s were weighed, dried at 60° C to determine soil moisture content, and analyzed
for water h o l d i n g capacity. All soil measurements were per f ormed using s tandard, peer-
reviewed methods (Fisk and S c h m i d t 1997, Brooks et al. 1995, 1996, 1997, 1998).

P r e c i p i t a t i o n inpu t s were measured at a p p r o x i m a t e l y weekly intervals in a 20 cm (8
inch) diameter snow gage. T h i s gage was located at 10,200 ft elevation on private p r o p e r t y
adjacent to the site to protec t it f r o m vandalism.

R E S U L T S
Snow D e p t h , W a t e r C o n t e n t , and D i s t r i b u t i o n

A to ta l of 123 d e p t h measurements and 21 dens i ty measurements were per f ormed
during the f i r s t snow survey (22-23 March), and 117 d e p t h and 31 d e n s i t y measurements were
per f o rmed during the second snow survey (21 April) ( T a b l e 1). During the f i r s t survey mean
snow d e p t h ranged from high of 80 cm along the high elevation, SW f a c i n g , f o r e s t e d transect
A, to 8 cm at the low elevation, relat ively unvegetated, wind scoured transect D". Mean snow
d e p t h a long the remaining transect s was f a i r l y consistent, ranging f rom a high of 69.5 cm to a
low of 59.2 cm. During the second snow survey snow d e p t h ranged f rom 64 cm at both the
highest elevation sites (transect A, Figur e 3) and pro t e c t ed , relatively f l a t (transect D' F i g u r e
2) si tes to 0 cm at the most exposed, south f a c i n g sites (transect D", F i g u r e 2). Snow d e p t h
over the remainder of the site averaged 46 cm. In general, the d e p t h of snow at any locat ion
was con tro l l ed by two fac tor s; 1) vegetation, aspect, and micro-topography that enhanced the
capture of wind blown snow, and 2) the degree of pro tec t ion f r om incoming solar radiation
a f f o r d e d by vegetation and aspec t .iDuring the f i r s t survey there was no s ign i f i can t d i f f e r e n c e in snow dens i ty
measurements along the A and B transects. The mean dens i ty for all measurements along



these transec t s was 285 (+/- 60) g / L . A l o n g transects C and D mean snow dens i ty was 320
(+/- 81) g/L at shaded si tes and 374 (+/-45) g/L at sunny, exposed sites. H i g h e r d e n s i t i e s at
exposed l o ca t i on s a l ong transec t s C and D r e f l e c t compact ion, and the g enera l ly warmer
temperature s (see be low) associated with the in i t ia t i on of melt. Snow dens i t i e s measured
throughout the site ( i n c l u d i n g exposed areas in C and D) were re lat ive ly low, consistent with
the f ormat ion of d e p t h hoar due to over-winter energy f l u x f r om re la t iv e ly warm ground to
cold air and the absence of s i g n i f i c a n t melt. During the second survey snow d e n s i t i e s
throughout the s i te had increased markedly, with dens i t i e s at the lowest e levat ions and on
south and southwest f a c i n g s l o p e s above 400 g / L , consistent with the i n i t i a t i o n of melt at these
sites. Snow dens i ty at sites a long transects A' and B' ranged f r o m 295 to 375 g/L consistent
with compaction and localized melt at more exposed locations.

In la te March snow temperature s along transects A, B, and C, ranged from 0° C at the
surface to -1.5° C at d e p t h i n d i c a t i n g a diurnal melt cycle in the sur f i c ia l snow which re-froze in
deeper layers of the snowpack, but no melt r e su l t ing in lo s s of water f r o m the snowpack. T h i s
is consistent with soil s ampl e s f r o m these sites which were unsaturated. The snowpack at
exposed loca t ions along transec t s D, D', and D" was isothermal at 0° C and so i l s were
saturated. By late April the snowpack at all except the highest elevation, most pro t e c t ed sites
was isothermal at 0° C, consistent with dens i ty measurements that indicated melt was
beginning. The highest e levation, SE f a c i n g s i tes had accumulated a small amount of water
while all other sites had a small decrease in SWE ( T a b l e 1). Snow water equivalence (SWE)
for the entire site decreased s l i g h t l y f r om 97,312 nr on 23 March to 91,079 m"' on 21 A p r i l
( T a b l e 2). The decrease in SWE was greatest at the most expo s ed , l i g h t l y vegetated S and SW
f a c i n g s l o p e s , while higher elevation SE f a c i n g s l o p e s increased water content.

S o i l moisture in the well developed u p p e r soi l s (5 to 18 cm, d e p e n d i n g on s i t e) b e f or e
melt ranged from 69% to 82% water h o l d i n g capacity. It is estimated that the soi l s at the site
could retain a maximum of 2 cm of water be fore becoming saturated and are not a s i gn i f i can t
storage reservoir for incoming snowmelt.

T o t a l p r e c i p i t a t i o n input f r om 1 Apri l through May 31 was 6.4 cm ( F i g u r e 3). The
m a j o r i t y of thi s p r e c i p i t a t i o n came in early April, with a f ew , smal l er p r e c i p i t a t i o n events

fduring the remainder of the time period. Only 1.5 cm of p r e c i p i t a t i o n fell between the second
snow survey and 31 May. In windy condi t ions characteristic of this area snow gauges are



thought to over-sample p r e c i p i t a t i o n by as much as 20%. In the absence of wind speed data
for th i s site, and because these values are s imilar to p r e c i p i t a t i o n at the SNOTEL sites, the
measured values are used in th i s report.

N e i t h e r SNOTEL sites recorded p r e c i p i t a t i o n during the last week in March sugge s t ing
that the to tal seasonal water input for the site is equal to the volume of water in the snowpack
on the f i r s t snow survey p l u s p r e c i p i t a t i o n i n p u t s t hrough 31 May. T h i s y i e l d s a t o ta l water
input for the s i t e ranging f r om 9.4 to 30.6 cm, with an area weighted average of 25.9 cm
( T a b l e 2). Summing the area SWE measurements with p r e c i p i t a t i o n through 31 May y i e l d s an
est imated t o ta l volume of water input to the site of 128,203 nv ( T a b l e 3).

S n o w M e l t and S t r e a m Discharge
Both the isothermal snowpack in exposed l o ca t i on s i d e n t i f i e d during the f i r s t snow

survey and the hydrograph at the French G u l c h gauging s ta t ion i d e n t i f y a melt event during the
third week in March ( F i g u r e 4). The duration and extent of t h i s melt event can be evaluated
using data f r o m the SNOTEL s ta t ions a t Summit Ranch (elevat ion 9 ,300') and C o p p e r
Mountain (e l evat ion 10,200') ( F i g u r e 5). T h e s e locat ions are close to the site and prov ide high
resolution snowmelt data at s i tes s imi lar to the lower elevations of the French G u l c h catchment
and the Wel l ing ton-Oro mine site. Both sites indicate the melt event during the third week in
March was ha l t ed by f r e s h snow in early April and the seasonal snowpack continued to
d e v e l o p until 21 April at the lower elevation site ( S u m m i t Ranch) and unti l 27 April at the
higher site ( C o p p e r Mounta in) ( F i g u r e 5). The snow survey, both S N O T E L sites, and stream
discharge all indica t e the i n i t i a t i o n of snowmelt at the elevation of the W e l l i n g t o n - O r o mine
regardle s s of s l o p e and aspect during thi s last week of A p r i l .

The melt event beginning the third week of March is c learly r e f l e c t e d in the hydrograph
of the French Gulch. T h i s melt event was l imited primarily to S and SW fac ing , exposed
s l o p e s below 10,200'. Increa s ing discharge between day 81 and day 91 r e f l e c t snowmelt
beginning at s l i g h t l y higher elevation, exposed s lopes . The gradual decrease in discharge
between day 91 and day 112 ( F i g u r e 4) is a result of the combination of f r e sh s n o w f a l l ( F i g u r e s
3 & 5) increasing the albedo and c louds reducing incoming solar radiation to exposed
locations. Snow survey data s u p p o r t s earlier initiation and fa s t e r melt at exposed locations.
For example, the f l a t transects D and D' showed no s i g n i f i c a n t decrease (~1 cm) in SWE



during the period even though the SW f a c i n g transect s A, B, and C at higher e l evat ion los t 2 to
6 cm of water.

During the 31 day period a f t e r melt began at exposed l o ca t i ons the increase in
di s charge over b a s e f l o w at the French G u l c h gage was 58,284 m~~\ The lo s s of water f r o m the
snowpack at the site dur ing th i s per iod was 6232 m"J, and the t o ta l water lost f r o m the s i te
(decrease in SWE p l u s p r e c i p i t a t i o n ) was 24,500 m" 3 (Table 3). In the absence of chemical
tracer da ta the f a t e of the melt-water f r o m the site during thi s time is unknown.

H y d r o c h e m i c a l data f r o m the 1996 snowmelt season sugge s t s the f l u s h i n g of
concentrated source water early during the snowmelt period ( F i g u r e 6 a & b). During the
early p o r t i o n of melt both zinc and s u l f a t e concentrations were 2 - 2 . 5 time higher than
b a s e f l o w concentrations.



T a b l e i . S n o w d e p t h and Snow W a t e r E q u i v a l e n c e . ( S W I I ) in th e W e l l i n g t o n - P r o snowpack. 1998___
_________March 23. 1998__________ ________April 21. 1998

Trans e c t " # s a m p l e s Snow D e p t h ( c m ) S W E (cm) # s a m p l e s S n o w D e p t h ( c m ) S W E ( c m )
A
A '
B
B '
C
C '
C"
D
D '
D"

— — — — — — — — =_i; — i^ ——

12
13
12
12
1 1
13
14
14
9
12

-i_ — .. ... - i —— - — — — • — — — — ••— • — -

8 0 . 5 ( 1 0 . 9 )
6 5 . 3 ( 1 0 . 3 )
6 9 . 5 ( 1 6 . 4 )
6 1 . 3 ( 1 1 . 0 )
6 2 . 8 ( 1 5 . 6 )
69.3 ( 8.9)
5 9 . 2 ( 1 6 . 9 )
6 1 . 1 ( 1 3 . 2 )
6 9 . 0 ( 7 . 3 )
7.9 ( 9 . 2 )

24.2
18.6
19.8
18.6
20.1
22.2
20.4
20.9
25.8

3.0

— — — — — — — — — — — — — — — . — — | — — —

1 1
14
1 1
14
1 1
14
13
1 1
8
10

. — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — I — — — — — — — — — — m , — — — — — — — —

6 3 . 5 ( 2 0 . 3 )
5 6 . 5 ( 1 8 . 1 )
4 6 . 0 ( 2 4 . 0 )
46.1 ( 1 4 . 3 )
4 0 . 8 ( 1 6 . 3 )
5 1 . 5 ( 2 4 . 9 )
5 1 . 0 ( 1 7 . 1 )
5 1 . 7 ( 1 0 . 9 )
64.1 ( 9 . 6 )
0

22.2
19.9
16.2
19.2
14.4
2 1 . 5
20.0
19.8
24.6
0



T a b l e 3 . S n o w p a c k water s torage on the two snow survey d a t e s and t o t a l p r e c i p i t a t i o n i n p u t s for the snowme l t season.
Trans e c t
A
A '
B
B '
C
C '
C"
D
D '
D"
S U M

Area (ha)*
4.03
5.93
2.69
4.83
3.48
4.95
5.62
6.23
7.09
5.13
50

M a r c h 23
S W E ( m 3 )
9762
11028
5325
8933
7003
10991
1 1 5 2 8
12906
18293
1540

97312

A p r i l 2 1
S W E ( m 3 )
8956
1 1 7 9 8
4357
9271
5017
10644
1 1 2 4 6
12344
17442

0
91079

C h a n g e in
S W E ( m 3 )
-806
+770
-968
+338

-1986
-347
-282
- 5 6 2
- 8 5 1
-1540

-6232

4 / 1 - 4 / 2 1
PPT ( m 3 )
1977
2905
1 3 1 7
2366
1707
2426
2755
3055
3474
2 5 1 5
24500

3 / 2 3 - 4 / 2 1
W a t e r l o s s ( m 3 )

2783
2 1 3 5
2285
2028
3693
2773
3037
3617
4325
4056

30732

4 / 2 1 - 5 / 3 1
P P T ( m 3 )

605
889
403
724
522
742
844
935
1064
770

7500

T o t a l W a t e r l n |
(m3)
12345
14052
7046
1 1 6 8 6
9233
11686
1 5 1 2 7
16896
22831
4826
128203

* Area of the sub-catchment occupied by these 10 snowpack c las se s .
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T a b l e 2. T o t a l snowmelt season p r e c i p i t a t i o n i n p u t s to the W e l l i n g t o n - P r o mine site. 1998.
Trans e c t SWE 23 March PPT through 5 / 3 1 T o t a l* — — — — — . , _ — —

(cm) ( i n c h e s ' ) _ _ _ _ _ ( c m ) (inches)_____(cm) (inches)
A
A '
B
B '
C
C '
C"
D
D '
D"
Average
Average (corrected

24.2
18.6
19.8
18.6
20.1
22.2
20.4
20.9
25.8

3.0

for area

9.5
7.3
7.8
7.3
7.9
8.7
8.0
8.2
10.2
1.2

of snowpack

6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4

resime)*

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

30.6
25.0
26.2
25.0
26.5
28.6
26.8
27.3
32.2
9.4

25.7
25.9

12
9.8
10.3
9.8
10.4
11.2
10.5
10.7
12.7

3.6
10.1
10.2

* The correction was based on the re lat ive area of each snowpack regime f ound in T a b l e 1.
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F i g u r e Legends .
F i g u r e 1. Discharge recorded at F r e n c h G u l c h during the 1996 and 1997 water years. N o t e
a p p r o x i m a t e d o u b l i n g of d i s charge on 10 April 1996 and 29 March 1997 due to low elevation
m e l t , ( d a t a f r o m USGS gauging s ta t ion #09046530 located above the c o n f l u e n c e o f French Gulch
with the Blue River)
F i g u r e 2. Discharge at the F r e n c h G u l c h gauging s tat ion (USGS 09046530) f r o m 1 January
through 31 May, 1998. Dates of the snow surveys are noted.
F i g u r e 3. Outline of the W e l l i n g t o n - O r o snow survey site. T r a n s e c t s are represented by dashed
lines . A p p r o x i m a t e l o ca t ion of snow p i t s are represented by black boxes. S c a l e = 72m: 1cm
F i g u r e 4. P r e c i p i t a t i o n inpu t s at the F r e n c h G u l c h site between 1 April and 31 May, 1998. The
bars ind i ca t e p r e c i p i t a t i o n between measurement date s (x axis), and line ind i ca t e s t o ta l
accumulated p r e c i p i t a t i o n for the period.
F i g u r e 5. Snow water equivalence at the Summit Ranch and C o p p e r Mountain SNOTEL sites
during the spr ing of 1998. Discharge at the F r e n c h Gulch gauging s tat ion is prov ided for
reference.
F i g u r e 6. Zinc (a) and s u l f a t e (b) concentrations superimposed on the seasonal h y d r o g r a p h f rom
French G u l c h in 1996.
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